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Module 1 Agenda

Ph. Eur. general concepts
Emmanuelle Charton, Mihaela Buda, EDQM, Council of Europe

Biotherapeutics
Mihaela Buda, EDQM, Council of Europe

Advanced therapy medicinal products (ATMPs)
Olga Kolaj-Robin, EDQM, Council of Europe
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Module 1:
General concepts

Dr Emmanuelle Charton
Head of Division B
European Pharmacopoeia Department, EDQM

(Live Webinar
Date: 30 January 2024
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Outline

e Structure of the Ph. Eur. & general principles
» General Notices
» General monographs — dosage form monographs
« General chapters
« Individual monographs

« An overview of general chapters 5.26 and 5.27
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Ph. Eur.: Content and structure

Var
Individual monographs T General Notices

General monographs

General chapters

Dosage form monographs
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General Notices
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General Notices — answers to a lot of questions!

. Such as: el Revised in supplement 10.7

« What does compliance mean?

What is mandatory, what is not?

« What to do when /implementing a pharmacopoeial procedure?
W
W

nat about alternative analytical procedures?
. nat about waiving of tests?

 Human or veterinary use?

« What does "suitable” mean?

And many more...

https://www.edgm.eu/en/-/getting-the-big-picture-what-has-changed-in-the-ph.-eur.-general-notices
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https://www.edqm.eu/en/-/getting-the-big-picture-what-has-changed-in-the-ph.-eur.-general-notices

General Notices

Dizoument T Knowledge
en Frangais Database

General Notices 7 pply to all monographs and other texts.
See the nforma’ an section on general monographs.

S General Notices

COUNCIL OF EUROPE
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COUNCIL OF EUROPE

EUROPEAN PHARMACOPOEIA 11.5
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General Notices apply™®all monographs and other texts.
See the information section on general monographs.
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1. GENERAL NOTICES
1.1 GENERAL STATEMENTS

1.1.7 General principles

&0

1.1.1.1 Quality systems
1.1.1.2 Conventional terms
1.1.1.3 References to regulatory documents
1.1.2 Compliance with the Ph. Eur.
1.1.2.1 Scope
1.1.2.2 Demonstration of compliance with the Ph. Eur.
1.1.2.3 Demonstration of suitability of monographs
1.1.2.4 Validation and implementation of Ph. Eur. analytical procedures
1.1.2.5 Alternative analytical procedures
1.1.2.6 Pharmacopoeial harmonisation
1.2 OTHER PRCOVISIONS APPLYING TO MONOGRAPHS AND GENERAL CHAPTERS
1.2.1 Quantities
1.2.2 Glassware
1.2.3 Temperature
1.2.4 Water-bath



Detailed view of General notices (1.).

Status In use
Monograph Number 10000
English Name General notices (1.)

French Name Prascriptions générales (1.)
Latin Mame
Pinyin Name
Chinese Name

Pharmeuropa

Published in English Supplement 11 .0
Published in French Supplement 11 ()

Chromategram Mot available
Additional informatigg

Interchangeable (ICH_(

Pharmacopoeial harmonisation MO
Reference standards

Practical Information 1e5t(s) Brand Mame /Information

CEP

m
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SUPPLEMENT 10.7

The General Notices (Ph. Eur. chapter 1) have been revised to clarify a number of items for users, to review their structure and contents and to include a section on medicinal products containing chemically defined active substance
The main changes are:

- inclusion of a table of contents;

- numbering of the sections and sub-sections;

- replacement of 'method” or 'test method' by ‘analytical procedure’ in line with ICH Q2(R1);

- terminalogy harmonised and clarified to avoid multiple terms for the same thing (finished product, pharmaceutical preparation, medicinal product); ‘'medicinal product’ used systematically;

- terms ‘period of validity® and 'period of use’ replaced by ‘shelf life' and ‘re-test period’, which are the terms used in the ICH guidelines (see 1.1.2.1 Scope);

= (] lll = J-se ll 0 [lan10n = ll. -.. l FHoHod =g 00 o

Validation and implementation of Ph. Eur. analytical procedures (1.1.2.4): clarification that validation of an analytical procedure provided in a general chapter that is not referred to in 2 monograph is the responsibility of the usel

- Selutions (1.2.6): definitions added for 'freshfy prepared solution' and 'immediately before use’;

- General chapters (1.3): clarification of their legal status;

- Materials for containers and containers {(1.3.1): more details given, in line with the recent restructuring of these chapters;

- Characters (1.5.1.7): reference to general chapter 5.11 added and the table on solubility removed; inclusion of the paragraph on polymorphism currently in II. Introduction to the Ph. Eur.;

- Identification (1.5.1.8): clarification of first and second identification series and alternative identifications;

- Tests and assays (1.5.1.9): Limits: clarification of rounding; Chiral substances: paragraph from II. Introduction to the BPh. Eur. included here; Equivalents: example given;

- Functionality-related characteristics of excipients (1.5.1.13): section originally published in the General Notices replaced by paragraph from II. Introduction to the Ph. Eur. as the wording was considered to be clearer;
- Monographs on herbal drugs (1.5.2): current paragraphs gathered under this new sub-section;

- Monographs on medicinal products containing chemically defined active substances (1.5.3). new sub-section added; paragraphs on related substances and impurities adapted from the Technical Guide for the elaboration of monog
defined active substances (Edition 2020).
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Validation and implementation of Ph. Eur. analytical procedui/

individual

The analytical procedures giverli have been validated in accordance with accepted scientific practice and recommendations on analytical validatio
Unless otherwise stated in the It e cnrrespnnding general r:hapter, validation of these procedures by the user is not required.

IMPLEMENTATION

CONSEIL DE I'EUROPE



Conventional terms: meanings

‘competent authority’. The national, supranational or international body /
organisation vested with the authority for making decisions concerning
the issue in question. May be a national pharmacCopoeia authority
ECI\)II;/IAa )a licensing authority or an official medicines control laboratory

‘unless otherwise 1gustiﬁed and authorised’. Means that the requirements must
be met, unless the competent authority authorises a modification (e.g. of an
analytical procedure or limit) or an exemption where justified by the
manufacturer in a particular case.

‘suitable’, ‘appropriate’. In certain texts, the terms ‘suitable’” and ‘apRropriate_’
are used to describe a reagent, test, micro-organism, etc.; in such cases, if
criteria for suitability are not described in the Text, suitability is
demonstrated to the satisfaction of the competent authority.
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Scope

« The scope of a monograph is stated in the DEFINITION section &
{ CALCITONIN(SALMON) 0471 Polypeptide having the structure determined for salmon calcitonin I. It lowers the J

calcium concentration in plasma of mammals by diminishing the rate of bone resorption. It is obtained by
chemical synthesis or by a method based on recombinant DNA (rDNA) technology.

o Humanyveterinary use
o Unless otherwise stated, monographs cover human and veterinary use.
o Where a substance is used in both human and veterinary products, the same quality
specification is applied.
o When the monograph title states “for veterinary use” the substance is intended for
veterinary products only e.qg. 7etanus vaccine for veterinary use.

« Reference to regulatory documents

References are provided to users of the Ph. Eur. for information. Inclusion of
such a reference does not modify the status of the documents referred to,
unless explicitly stated in the text.
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SLIDO

What section(s) of a monograph are mandatory?

v’ Definition
v'Characters
v'Production
v'Identification

v Tests and assay
v'Storage
v'Labelling

Correct answers in green!

/ COUNCIL OF EUROPE
Futapean Direlotate | Diction suropérine
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Demonstration of compliance with the Ph. Eur. (.

\

in the General Notices or in the monographs, statements
In monographs constitute mandatory requirements.”

Compliance
= compliance with all mandatory parts of a monograph
MANDATORY
Definition Characters
Production Storage
Identification Functionality-related
Tests characteristics
Assay

Labelling

18 © EDQM, Council of Europe, 2024. All rights reserved.




SLIDO

To demonstrate compliance, do I have to perform all
the mandatory tests given in a monograph?

v Yes
v  No
v I dont know

Correct answer in green!

/ COUNCIL OF EUROPE
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2ments stated in the monograph. This does
ibed in a monograph when assessing

ay obtain assurance that an article is of

| strategy and data derived, for example,

from validation studies of the manufacturing process.

In certain monographs, the sentence ‘The following procedure is given as an example’ means that the
analytical procedure described has been validated and may be implemented as is or may be replaced by a
suitable, validated procedure (without having to demonstrate its equivalence to the ‘example’ procedure),
subject to approval by the competent authority.

(3) Reduction of animal testing: the Ph. Eur. is committed to phasing out the use of animals for test purposes,
in ace yut in the European Convention for

Scientific Purposes. In demonstrating
consider establishing additional
syste e competent authority, the choice
of tests performed to assess compliance with the Ph. Eur. when animal tests are prescribed is established in
such a way that animal usage is kept to a minimum.

COUNCIL OF EUROPE
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Alternative analytical procedures

\

‘The tests and assays described are the official analytical procedures upon which the standards of the Ph. Eur.
are based. With the agreement of the competent authority, alternative analytical procedures may be used for ]
control purposes, provided that they enable an uneqguivocal decision to be made as to whether compliance with

the standards of the monographs would be achieved if the official procedures were used. In the event of doubt
or dispute, the analytical procedures of the Ph. Eur. are alone authoritative.”

v Users’ responsibility to demonstrate comparability to the satisfaction of the competent authority
v'Compliance required, but alternative procedures may be used: same pass/fail decision
v The pharmacopoeial procedure remains the reference procedure

m2 NEW CHAPTER 5.27
202000 COMPARABILITY OF ALTERNATIVE ANALYTICAL PROCEDURES
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General monographs
Dosage form monographs
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General monographs

 Classes of substances/medicinal
products

« Mandatory for all substances/products
within scope of their definition

 Aspects that cannot be included in
each individual monograph

» Not cross-referenced in individual
monographs (exceptions)

« Ex.: Products of recombinant DNA
technology (0784), Allergen proguct
(1063), Vaccines for vet. use (0062

Dosage form mongraphs

Mandatory for all medicinal
products within scope of their
definition
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General monographs: Somatropin injection case study

0

Dcu:urr'lenl PDF Enowledge
Database

General Notices apply to all monographs and other texts,
See the information section on general monneranhs,

|
ej SOMATROPIN

Somatropinum
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GENERAL MONOGRAPHS

Whenever a monograph is used, it is essential to ascertain whether there is a general monograph applicable to the product
in quiestion.

The European Pharmichpoeissentainca number of seneral monographe covering.classesal Products. These general
monographs give requirements that are apphcab]e to all products in the given class or, in some cases, to any product in the
given class for which there is a specific monograph in the Pharmacopoeia (see 1. Gemeral Notices, General monographs).
Where no restriction on the scope of a general monograph is given in a preamble, it is applicable to all products in the class
defined, irrespective of whether there is an individual monograph for the product in the Pharmacopoeia.

The general monographs listed below are published in the General monographs section (unless otherwise stated). This list is
updated where necessary and republished in each supplement.

Allergen products (1063)

| A Medicinal product

Individual Somatropin (0951)
monaographs

Somatropin injection (2370)

General Substances for pharmaceutical use (2034)  Pharmaceutical preparations (2619)

monographs  + Products of rDNA technology (0784)

Dosage form
* € monographs

+ Products of rDNA technology (0784)

+ Products with risk of transmitting agents
of animal spongiform encephalopathies
(1483)

Parenteral preparations (0520)




List of general monographs

p—
=

Jlergen products (1063) I

Chemical precursors for radiopharmaceutical preparations (2302)

Doszge Forms

(published in the Dasage forms section or the Homoeopathic preparotions section, as appropriate)
Essential oils (2098)

Herbal drug extracts (0765)

Herbal drug preparations (1434)

Herbal drugs (1433)

Herbal drugs for homoeopathic preparations [2045) Add ressed in th is presentation

(published in the Homoeapathic preparations section)

eroal ez (1439 Addressed in other modules of this
B training session
(published in the Homoeopathic preparations section) N ot a d d ressed i n th is tra i n i ng

Immunosera for human use, animal (2084)

-
Immunaosera for veterinary use (0030) SeSS|0 n

I Live biotherapeutic products for human use (3053) I

Methods of preparation of hormoeopathic stocks and potentisation (2371)

(oublished in the Homoeopathic preparations section)

g s section)

Pharmaceutical preparations (2615)

Products of fermentation (1455)

I Products with risk of transmitting agents of animal spongiform encephalopathies (I!—Sl

Radiopharmaceutical preparations (0125)

Recombinant DNA technology, products of (0734)

Substances for pharmaceutical use (2034)

Vaccines for human use (0153)

aCCINes ETErINary use (UUbs)

Vegetable fatty oils (1575)

25
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Substances for pharmaceutical use (2034)

Definition: Substances for pharmaceutical use are any organic or
/norganic substances that are used as active substances or excipients
for the production of medicinal products for human or veterinary use.

Requirements laid down in this general monograph apply to all
substances for pharmaceutical use whether or not the substance is
covered by an individual monograph.

Consists of the following sections: production, characters,
identification, tests, assay, labelling.

Biological substances fall into the scope of this monograph!

26
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General monograph 2034: “"View History” section of KD

SUPPLEMENT 11.3

Production: zddition of 2 paragraph explaining the Ph. Eur. approach for N-nitresamines impurities. This approach has bean defined based on the feedback from Heads of Medicines Agencies & Eurcpean Medicines Agency groups (Joint CHMP/CWVMP Quality Working Party, Biclogics Working Party, Committee for Veterinary Medicinzal Products, Herbal Medicinal
Products Committes, Homeopathic Medicinal Products Working Group) as well as from Mational Competent Autharities of non-EU Ph. Eur. member states,

Additional information of interest: CHMP* opinion pursuant to Article 5(3) of Regulation (EC) No 726/2004 regarding the detection, management and prevention of presence of N-nitrosamines in medicinzl products for human use (se= assessment report published on 25 June 2020%*) and CHMP* decision to apply these recommendations to "sartans
medicinal products'” (see news published on 13 November 2020%%%*),

*CHMP: Committes for Human Medicinal Products of the European Medicines Agency

**httpst/ /e .ama.suropa.au/en/documants/referral/nitrosamines-emaa-h-252-1490-2ssassmant-report_zn.pdf (zvailzble here)

**Ehttps:f fwwwi.ema.europa.eufen/news/ nitrosamines-ema-aligns-recommendations-sartans-those-other-medicines (available here)

SUPPLEMENT 10.3

Identification: to cover the various approaches used in different countries, 2 sentence has been added to clarify the status of the tests described under the second identification subsection of individual monographs.

SUPPLEMENT 9.3

The ICH G30 guideline represents a change of paradigm in the control of elemental impurities by defining permitted dzily exposures for elemental impurities to be applied to medicinal products. As part of the Ph. Eur. implementation strategy, references to the heavy metals tests (2.4.8) have been deleted from individual monographs on substances for
pharmaceutical use (except those for veterinary use only). Further implementation steps include a revision of this genaral monaograph to clarify the expectations with regard to elemental impurities for substances for pharmaceutical use,

Production. Section updated accordingly, as only the manufacturer of a substance for pharmaceutical use knows which elemental impurities may be potentially introduced as catalysts and reagents, and whose levels would therefore need to be controlled. Contral in this context should be understood as 2 comprehensive approach following the principles of risk
management, which may include analytical testing if appropriats.

Elemental impurities. A new subsaction has been added to explain the absence of tests in monographs on substances for pharmaceautical use unless otherwise prescribed.

SUPPLEMENT 9.1

Related substances. The reference to the EMA guideline on the limits of genotoxic impurities has been replaced by a reference to the new ICH guideline M7 Assessment and Control of DNA Reactive (Mutagenic) Impurities in Pharmaceuticals to Limit Potentizl Carcinogenic Risk.

Bacterial endotoxins. The requirements assocciated with the test have been clarified and aligned with the European Pharmacoposia pelicy on bacterial endotoxing in substances for pharmaceutical use (see Pharmeurcpa - Technical infarmation - version September 2014, revised February 2015). This revision goes hand-in-hand with the revision of general
chapter 5.1.10. Guidelines for using the test for bacterial endotoxins, published in Supplemant 8.8, which includes recommendations for establishing limits and information on how to evaluate the pyrogenicity of substances.

SUPPLEMENT 8.8

The general monagraph Substances for pharmacauticsl use (2034) has bean revised to exclude chamical precursors for radispharmaceutical preparations from its scope following the creation of the general manograph Chemical pracursors for radiepharmacautical praparations (2502), which is published in the sama supplemant.
EDITION 8.0: corrected

SUPPLEMENT 7.7
Following the elaboration of general metheds for the determination of methyl, ethyl and isopropyl methanesulfonate in methanesulfonic acid (2.5.37) and in active substances (2.5.38), the Production and Related substances sactions have been updated in consultation with the Joint CHMP/CVMP Quality Working Party and the CHMP Safety Working Party.

SUPPLEMENT 7.5: correctad

SUPPLEMENT 6.5

Identification: this section has bzen modified in accordance with the revised Generzl Notices.

Related substances: the generzl monograph has been revized in line with the conclusions of the EDGM sympeosium 'Mew impurities control: setting specifications for antibiotics and synthetic peptides’ held in September 200&; general provisions for the reporting, identification and qualification threshaolds applicable to synthetic peptides have been added, and
general chapter 5.10. Control of impurities in substances for pharmaceutical use has been maodified accordingly: in addition, the threshalds for active substances for veterinary use only have been updated according to the recently revised VICH guideline on impurities in new veterinary drug substances (EMEA/CVMB/VICH/E37/9%- Rev.1).

Labelling: 'added substance’ has been replacad by the term 'excipient', as defined in the revised General Notices published in Supplement 6.5; the last sentence has been delsted since it is covered by the last indent.

SUPPLEMENT 6.2

Definition: the scope of the monograph was previously limited to substances for which there is an individual monograph in the Pharmacoposia; this revision extends the scope to 2ll substances for pharmaceutical use, but zllows for the possibility of an exception for substances used in the manufacture of medicinal products for the specizl nesds of individual
patients, where this is justified by rizsk assessment: exceptions are also introduced for homoeopathic products.

Production: 2 paragraph has bean added indicating that the processing of active substances with excipients is considered to be a pharmaceutical manufacturing operation that must be carried out in GMP conditions.

EDITION 6.0

Related substances: the phrase "where justified and autharised” has been added for the application of the contents of table 20324.-1,

Microbiological quality: pracisions have been added to clarify the zpplication of Table 5.1.4.-2. - Acceptance criteriz for microbiological quality of non-sterile substances for pharmaceutical use contzined in the recently revised chapter 5.1.4. Microbislogical quality of pharmaceutizcal preparations.
Labelling: where appropriate, the label states the concentration of any added substance,

SUPPLEMENT 5.8
Definition: addition of 2 reference to new chapter 5.1.7. Viral safaty.

SUPPLEMENT 5.7
Definition: addition of 2 statement that the monograph does not apply to herbal drugs, herbal drug preparations or extracts. This revision stems from a reguest for clarification from the Herbal Medicinal Products Committee of the EMEA, The recantly adopted revision of the genarzl chapter 5.1 4. Microbislogical quality of pharmaceutical preparations has
general acceptance criteria for the category "substances for pharmaceutical use’, Since the chapter also has provisions for herbal drugs and herbal drug preparations, it has been decided to indicate that they are not within the category 'substances for pharmaceutical use’

SUPPLEMENT 5.5
In the section dealing with related substances, the possibility of exemptions to the generzl provisions has been introduced, since it is now seen to be appropriate to make exceptions in some spacific menographs.
The section on residuzl solvents has been modified to state explicitly that the content of residuzl salvents is taken inte account for calculation of specific optical rotation and specific absarbance.

27 © EDQM, Council of Europe, 2024. All rights reserved. edom _

Futapean Direlotate | Diction suropérine
o he Duelity | e a ool
of Medicines | du medicament
& HealthCare | &stins de sante CONSEIL DE I'FUROPE




Substances for pharmaceutical use (2034)

Residual

f,? I‘t/egff,CH Q3C) Microbiological
apter 5. ‘ : - .
: quality e

TAMC TYMC
(CFU/g or CFU/mL) (CFU/g or CFU/mL)

Substances for

3 2
pharmaceutical use 10 L

New! (11.3, 01/2024)
Nitrosamines

Related substance Chapter 2.5.42

Reporting, identification and qualificat,. = N-Nitrosamines in active
thresholds, Chapter 5.10 (ICH Q3A) substances
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Pharmaceutical preparations (2619)
INTRODUCTION

« Not a guide on how to manufacture as there is specific guidance
available covering methods of manufacture and associated controls.

« Does not cover investigational medicinal products, but competent
authorities may refer to pharmacopoeial standards when authorising
clinical trials using investigational medicinal products.

« Applies to preparations for human and veterinary use

29 © EDQM, Council of Europe, 2024. All rights reserved.




Pharmaceutical preparations (2619)

Formulation Microbiological
New! (113, 0112024 quality 5.1.3, 5.1.4,

Nitrosamines 5.1.8, 5.1.1

Active :
substances Containers 3.1,3.2

and excipients
Glossary

! . . . Formulation, reconstitution,
Ethical considerations and guidanc manufacture,

preparat!on of unlicensed pharmacu licensed/unlicensed
preparations miautical preparation (...)

Elemental impurities
Chapter 5.20 (ICH Q3D) rendered mandatory

(products in scope of Q3D). For products outside

scope, El are a risk that needs to be managed
30 © EDQM, Council of Europe, 2024. All'Tg




Products of rDNA technology (0784)

View History of KD SUPPLEMENT 9.7 (2019)

- The monograph has underﬁqone_ a CIgeneral revision to take into account current
practices and advances in the field of recombinant DNA technology.

« Scope: the scope has been clarified and extended to include modified proteins,
proteins obtained in transgenic animals and plants, and recombinant vaccine antigens.

« Production: the section has been entirely re-structured and modernised in line with
the requirements of ICH, EMA and WHO guidelines for recombinant proteins. A
subsection on the characterisation of the active substance has been introduced, and
outlines the elucidation of recombinant protein properties including structure
determination, content, biological activity, purity profile, analysis of any post-
translational modifications (e.g. glycosylation) and of any other intentional
modification. Likewise, a subsecfion briefly describing the establishment of a control
_stEatggy adnd how release specifications fit into the overall strategy has also been
introduced.

- Identification, Tests, Assay: general considerations regarding the identification and
assay of recombinant products, and for testing at the active substance and finished
product stages, have been introduced.

31 © EDQM, Council of Europe, 2024. All rights reserved.




SLIDO

- I am producing a recombinant vaccine that has no individual
monograph. Is it covered by any other Ph. Eur. text?

v'No, it is not covered by a Ph. Eur. text: recombinant vaccines are
excluded from the general monograph on Products of rDNA
technology (0784)

v'Yes, it is covered by the general monograph on Products of rDNA
technology (0784)

v'Yes, it is covered by the general monograph on Vaccines for Human
use (0153)

v'Yes, it is covered by the general monograph on Pharmaceutical
preparations (2619)

Correct answers in green!

/ COUNCIL OF EUROPE
v
Fuapedn Diteclorgle | Direction et
forthe Quelity |de a sl
of edicines | cu mecica
& HealthCare | stins e ONSEIL DE I'EUROPE
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Products of rDNA technology (0784)
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General Notices apply to all monographs and other texts.
See the information section on general monographs.

04/2019:0784

RECOMBINANT DNA TECHNOLOGY, PRODUCTS OF

Producta ab arte ADN recombinandorum

This monograph provides general requirements for the manufacture and control of finished products derived from recombinant DNA (rDNA) technology, and includes requirements for
the active substance in these products. Active substances produced by rDNA technology are expected to meet the requirements given in the corresponding section of the present
monograph. These requirements are not necessarily comprehensive in a given case and complementary or additional requirements may be prescribed in an individual monograph or
imposed by the competent authority.

The monograph is olso applicable to vaccine antigens produced by rDNA technology, with more detailed requirements provided in the general monograph Vaccines for human use (0753)
and in individual vaccine manographs.

000000

Certain aspects of the monograph may apply to products produced in transgenic animails and plants.

The monograph is not nt vectors or vaccines.

DEFINITION REference to t
Products of rDNA tec 0062) fUtU/'e /‘ew:g/'on

into suitable micro-o
expressed as a protein.

The desired product is then recovered by extraction and purification. The cell or micro-organism used to harbour the vector is referred to as the host cell, and the stable
association of the two used in the manufacturing process is referred to as the host-vector system.

eans of a plasmid or a viral vector,
DNA introduced can then be

Products of rDNA technology can also undergo intentional modifications such as pegylation or conjugation.
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SLIDO

- I am producing an mRNA vaccine (human/veterinary) that has
no individual monograph. Is it covered by any other Ph. Eur.
text?

v'No, it is not covered by a Ph. Eur. text

v'Yes, it is covered by the general monograph on Products of rDNA
technology (0784)

v'Yes, it is covered by the general monograph on Vaccines for human
use (0153)

v'Yes, it is covered by the general monograph on Vaccines for
veterinary use (0062)

v'Yes, it is covered by the general monograph on Pharmaceutical
preparations (2619)

Correct answer in green!
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Vaccines for human use (0153)

SCOPE

EUROPEAN PHARMACOPOEIA 11.5

e e e L S e e e S e

04/2022:0153

VACCINES FOR HUMAN USE

Vaccina ad usum humanum

DEFINITION

Vaccines for human use are preparations containing antigens capable of inducing a specific and active immunity in man against an infecting agent or the toxin or antigen
elaborated by it. Immune responses include the |r1duct|on of the |nr|ate ancl the adaptwe (cellular humoral] parts of the immune system. Vaccines for human use shall have

Vaccines for human use may contain: whole micro-organisms (bacteria, viruses or parasites), inactivated by chemical or physical means that maintain adeguate immunogenic
properties; whole live micro-organisms that are naturally avirulent or that have been treated to attenuate their virulence whilst retaining adequate immunogenic properties;

antigens extracted from the micro-organisms or secreted by the micro-organisms or produced by genetic engineering or chemical synthesis. The antigens may be used in thei
natlve state or may be detoxified or otherW|se modified by chemical or phy5|cal means and may be aggregated, polymerlsed or conJugated toa carrler to increase their
h tip d | adj t, th ferred

Terminology used in monographs on vaccines for human use is defined in general chapter 5.2.1.
Bacterial vaccines ranfaining whnle ralle ara cnicnancinne af varinne Adacraac af nnaritv in ralnnirlace Aar almact calnnirlace linnide ar mav ha freava.driad Theaw mav ha adenrhad

mRNA Vaccines not (yet) in scope

Bacterinl toxoids are prepared from toxins by diminishing their toxicity to an acceptable level or by completely eliminating it by physical or chemical procedures whilst retaining
adequate immunogenic properties. The toxins are obtained from selected strains of micro-organisms. The method of production is such that the toxoid does not revert to

000000000

Revision proposal blished in

the vaccine complies W|th the monograph for ea ch |nd|V|dual component W|th any necessary modn‘lcatlons approved by the competent authorlty
Adsorbed vaccines are suspensions and may form a sediment at the bottom of the container.
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Vaccines for veterinary use (0062)

COUNCIL OF EUROPE

& EUROPEAN PHARMACOPOEIA 11.5

ONSEIL DE LEUROPE

£t Tools ~

OF
Document PDF Knowledge
en Frangais Database

General Notices apply to all monographs and other texts.
See the information section on general monographs.

SCOPE

01/2023:0062

VACCINES FOR VETERINARY USE

Vaccina ad usum veterinarium

Expansion of scope to C &V [e)aNelge)ol0 k=1 FiN Pharmeuropa 36.2
MRNA Vaccines not (yet) in scope

1. DEFINITION

Vaccines for veterinary use are preparations containing antigenic substances and are administered for the purpose of inducing a specific and active immunity against disease
provoked by bacteria, toxins, viruses, fungi or parasites. The vaccines, live or inactivated, confer active immunity that may be transferred passively via maternal antibodies
against the immunogens they contain and sometimes also against antigenically related organisms. Vaccines may contain live or inactivated micro-organisms (bacteria, viruses

or fungi), parasites, antigenic fractions or substances produced by these organisms (e.g. toxins), rendered harmless whilst retaining all or part of their antigenic properties;
vaccines may also contain combinations of these constituents. The antigens may be produced by biotechnology. Suitable adjuvants may be included to enhance the

¢ properties of the vaccines.
The terminology used in monographs on vaccines for veterinary use is defined in general chapter 5.2.1. ®
leal CONSEIL DE I'EUROPE
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Parenteral preparations (0520)

EUROPEAN PHARMACOPOEIA 11.0

Parenteral preparations
07/2021:0520
[Oheuo]
Wy
[Ok=;

PARENTERAL PREPARATIONS

fi do st
[ pmafum Mve;‘}'mm human blood, to fmmunahgimﬁy

mﬂyap iytn f
ing ont the animal species for

DEFINITION

preg are sterile preparations intended for
administration into the human or animal body. They may be
administered by injection, infusion or implantation.
They are liquid, lid o solid p

the satisfaction of the competent authority. A sultable test

method together with criteria for judging the preservative

gmgerrles of the formulation are provided in general chapter

Efficacy of antimicrobial preservation.

Paremenl ations are prepared using materfals
mgfﬁ ned to en}:::re sterllhty“gnd to avoid

IM introduction o[ contaminants and the growth of

micro-organisms; recommendations on this aspect are

p whledln general chapter 5 1.1. Methods of preparation of

ater used in the manuf: fp I preparati
ven n he monogeaph Waler for njedions (169).
quid preparations for injection or infusion, examined under
buitable conditions of visibility, are practically free from
particles.

Recommendations on testing for visible partices are given in
general chapter 5.17.2.

ane or more active substances in a suitable vehicle. Liquid
preparations for injection or infusion are solutions, colloidal
i lsions or "

Parenteral preparations may contain suitable excipients, for
m to adjust the tonicity of the ation relative to

, to adjust or stabilise the pH, to increase the solubility
nfmeacth'e b tnmhl.lseﬂne T or to

The tents do

m affect the intended medicinal action o, at the
concentrations used. canse torlclty or undue local ieritation.
Wherever possible,
made from materials that are suﬁclenrly Lransparentm permjt
the visual inspection of the contents, except for implants and
in other and ammmsed cases.

Where
mmply wld:ﬂlerequkememgfntmiak auedjbr
{jland b

Cmminm (32 a% 1
intended for chronic use or total parenteral nutrition should
have appropriate limits for specific components or elements,
taking long-term toxicity into account.

Pmmera]pnﬂr ons are supplied in glass containers

sub-visible particles (2.9.19).
Liquid preparations for injection or infusion, If applicable
after reconstitution, comply with the test. Unless otherwise
Jjustified and authorised, suspensions, emulsions and gels for
injection comply with the test.
In the case of preparations for subcutaneous or
intramuscular injection, higher Limits may be appropriate.
Radiopharmaceutical arations are exempt from these
requirements. Py mpmmforwhlchthel | states that the
pmd\lct Is to be used with a final filter are exempt from these
uirements, providing it has been demonstrated that the
filirate complies with the test.
For preparations for veterinary use, when supplied in
containers with a nominal content of more than 100 mL and
when the content & equivalent to a dose of more than 1.4 mL
per kilogram of body mass, liquid preparations for injection
or infusion, lfapp]lahl.e altgr reconstitution, comply with the
test for | b-visible particles.
hnﬁ:lixu contamination: visible particles (2.9.20).
Liquid preparations for injection or infusion, if applicable
after reconstitution, examined under suitable conditions of
visibility, are practically free from visible particles.

{320y or in containers such as plastic i (322,
322 1and 3.29) and led syringes. The tightness of the
container lsengg]ured byp';?ll:hl.e }:lea%es. Closures ensure a
good seal, prevent mi and other

from entering the container and closure system and usually
permit the withdrawal of a part or all of the contents without
the closure being removed. The plastic materials or elastomers
(3.2.9) used to manufacture the closures are sufficlently fir
and elastic 1o allow the passage of a needle without shedding
of particles contaminating the preparation. Closures for
multidose contalners are sufficiently elastic to ensure that the
punciuse ks resealed when the is withdrawn.

Several categories of parenteral preparations may be
distinguished:

- injections;

- infusions;

- for ing ar !
- powders for injections or infusions;
— gels for injection;

- implants;

- Intravitreal preparations.

PRODUCTION

During the devel of p lons whose

formulation contalns a pmer\atl\ae the need for and the
efficacy of the chosen preservative shall be demonstrated to

R d. o testing for visible particles are given in
general chapter 5.17.2.
Preparations for which the label states that the product is to
be used with a final filter are exempt from these requirements,
providing it has been demonstrated that the filtrate complies
with the test.
Sterility (2.6.1). Parenteral preparations comply with the test.
Bacterial
for human use, I applicable after reconstitution or dilution,
comply with the test for bacterial endotoxins (2.6.14) or, where
ified and authorised, with the test for ns (2.6.8).
commendations on the limits for bacterial endotoxins are
ghven in general chapter 5.1.10. The limit for intravitreal
preparations is expressed per eye.
‘Where the label states that the preparation is free from
bacterial end, or that it is apyrog prep
comyplies with the test for bacterial endotoxing {2.6.14) or with
the test for pyrogens (2.6.8), respectively.
Parenteral preparations for veterinary use comply with the test
for bactertal endotoxing (26.14) or with the test for pyrogens
{2.6.8) when the volume to be injected in a single dose is
15 mL or more and b equivalent to a dose of 0.2 mL or more
per kilogeam of body mass.

STORAGE
In a sterile, airtight, tamper-evident container.

9BE

See the information section on general monographs (cover pages)

proaucts derived from human blood
immunological preparations

Chapter 5.26 Implementation
of pharmacopoeial procedures (5.26.)
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Parenteral preparations (0520) Major revision in Supplement 10.5 2021

Parenteral preparations

EUROPEAN PHARMACOPOEIA 11.0

07/2021:0520
[OeA D]

b
[OEZ;
PARENTERAL PREPARATIONS

Parenteralia

fi do st
[ pmafum Mve;‘}'mm human blood, ta fmunahgig}ﬂy
szdni

1 ly to 1
dq'wmﬂng an m);:p fxqmm Sfor m{' the pmpﬂmnnn is
inten,

DEFINITION

preg are sterile preparations intended for
administration into the human or animal body. They may be
administered by injection, infusion or implantation.
They are liquid, lid o solid p
ane or more active substances in a suitable vehicle. Liquid
preparations for injection or infusion are solutions, colloidal
i lsions or n

Parenteral preparations may contain suitable exclplents, for

m to adjust the tonicity of the ation relative to
, to adjust or stabilise the pH, to increase the solubility
nfme active sub to stabilise ﬂue T or to

provide The tents do
nat mﬂi‘} affect the intended medicinal action o, at the
concentrations used. canse to!lclty or undue local ieritation.
Wherever possible,
made from materials that are suﬁclenrly Lranspmntm permjt
the visual inspection of the contents, except for implants and
in other and ammmsed cases.

Where
mmply wld:\ the requlmmemg fm' Materials auedjbr
and

of (3.1 and sub
Cmminm (3.2 and sub
intended for chronic use or total parenteral nutrition should
have appropriate limits for specific components or elements,
taking long-term toxicity into account.
Pmmera]pnﬂr ons are supplied in glass containers

the satisfaction of the competent authority. A sultable test

method together with criteria for judging the preservative

gmgerrles of the formulation are provided in general chapter
Efficacy of antimicrobial preservation.

Pamnenl ations are prepared using materfals

Lhog?msmd to en%::e ﬂeruky“gnd to avoid

IM introduction of contaminants and the growth of

micro-organisms; recommendations on this aspect are

provided in general chapter 5 1.1. Methods of preparation of

sterile products.

Water used in the £ 1

complies with the mqulremem for water for Ln,ml«n

d preparations for injection of infusion, examined under
uitable conditions of visibility, are practically free from
articles.

ommendations on testing for visible particles are given in

Particulate contamination: sub-visible particles (2.9.19).
Liquid preparations for injection or infusion, If applicable
after reconstitution, comply with the test. Unless otherwise
Jjustified and authorised, suspensions, emulsions and gels for
injection comply with the test.
In the case of preparations for subcutaneous or
intramuscular injection, higher Limits may be appropriate.
Ra centical arations are exempt from these
mqwmulmmen& pmmfor which the label states that the
product is to be used with a final filter are exempt from these
juirements, providing it has been demonstrated that the
filirate complies with the test.
For preparations for veterinary use, when supplied in
containers with a nominal content of more than 100 mL and
when the content & equivalent to a dose of more than 1.4 mL
er kilogram of bod uid preparations for injection

Particulate contamination: visible particles (2.9.20).

Liquid preparations for injection or infusion, I[:ppll:iﬂ:
after reconstitution, examined under suitable conditions of
visibility, are practically free from visible particles.

(320orin containers such as plastic i {323
322 1and 3.29) and led 5 s. The tightness of the
container lsen:‘]md bypmﬁ I.ems Closures ensure a
good seal, prevent mi and other

from entering the container and closure system and usually
permit the withdrawal of a part or all of the contents without
the closure being removed. The plastic materials or elastomers
(3.2.9) used to manufacture the closures are sufficlently fir
and elastic 1o allow the passage of a needle without shedding
of particles contaminating the preparation. Closures for
multidose contalners are sufficiently elastic to ensure that the
punciuse ks resealed when the is withdrawn.

Several categories of parenteral preparations may be
distinguished:
- injections;
- infusions;

for in or b

- powders for injections or infusions;
- sel.s for injection;
nits;

parenteral preparations whose
contains a preservative, the need for and the
gfﬁ::qrol the chosen preservative shall be demonstrated to

R d. o testing for visible partices are given in

Preparations for which the label states that the product is to
be used with a final filter are exempt from these requirements,
providing it has been demonstrated that the filtrate complies
with the test.
Sterility (2.6.1). Parenteral preparations comply with the test.
Bacterial
for human use, I applicable after reconstitution or dilution,
comply with the test for bacterial endotoxins (2.6.14) or, where
ified and authorised, with the test for ns (2.6.8).
commendations on the limits for bacterial endotoxins are
ghven in general chapter 5.1.10. The limit for intravitreal
preparations is expressed per eye.
‘Where the label states that the preparation is free from
bacterial end, or that it is apyrog prep
comyplies with the test for bacterial endotoxing {2.6.14) or with
the test for pyrogens (2.6.8), respectively.
Parenteral preparations for veterinary use comply with the test
for bactertal endotoxing (26.14) or with the test for pyrogens
(2.6.4) when the volume to be injected in a single dose is
15 mL or more and b equivalent to a dose of 0.2 mL or more
per kilogeam of body mass.

STORAGE
In a sterile, airtight, tamper-evident container.

9BE

See the information section on general monographs (cover pages)
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5.17.2 Recommendations on testing of particulate contamination:

visible particles
« General text — non-mandatory — published for the first time in Ph. Eur. 10.3

i POF
FR £ Tools ~
Document PDF Knowledge
en Francais Database
General Notices apply to all monographs and other texts.
See the information section on general monographs.
01/2021:51702

5.17.2. RECOMMENDATIONS ON TESTING OF PARTICULATE CONTAMINATION: VISIBLE PARTICLES
This general chapter is non-mandatoryllit provides information on visible particle testing of liquid preparations that refer to general chapter 2.9.20. Particulate contamination: visible
s (nformation represents considerations used in the field of visual inspection and in the control of visible particles in medicinal products. This chopter is

particles in their monographs.
not intended to eloborate on good manufacturing practice reguirements, but should be read in conjunction with such requirements.

 Provides information on visible particle testing of liquid preparations
* Gives detailed considerations for requirement “practically free from visible particles”

—5 S p— European Directorate for the
S Quality of Medicines & HealthCare

Substances of human origin = Consumer health = Products & services =

Online training e e e

COUNCIL OF EUROPE

Webinar: Data Particulate contamination in parenteral
preparations: what's new in the Ph. Eur.? Are monoclonal
antibodies a special case?

CONSEIL DE I'EUROPE

40 © EDQM, Council of Europe, 2024. All rights reserved.




eneral chapters

COUNCIL OF EUROPE

Futapean Direlorale
o the Quelty

of Medicines

& Health{are:

41 © EDQM, Council of Europe, 2024. All rights reserved.

Diecion evopéene
delanualté
dumediament
Lstinsdesante CONSEIL DE I'FUROPE




SLIDO

- Are general chapters mandatory?

v'No, they are only for information

v'Only those in sections 2 and 3 are mandatory, section 5 is just for
information

v'Yes, they are part of the Ph. Eur,, they are all mandatory

v'These texts become mandatory when referred to in an individual
monograph

v'These texts become mandatory when referred to in a general
monograph

v'These texts become mandatory when referred to in another general

chapter that is referred to in a monograph
Correct answers in green!

/ COUNCIL OF EUROPE
v
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General Notices 1.3. General chapters

General chapters jsee sections 2, 3 and 5pbof the Ph. Eurjbecome mandatory when referred to in a monographfjunless the wording clearly indicates that it is not the intention

to make the text referred to mandatory but rather to cite it Tor information.

When a general chapter is not referred to in any monograph or general chapter, it is given for information; this is usually indicated in the preamble to the general chapter.

General chapters also become mandatongwhen referred to in another general chapter that is itself referred to in a monographfunless otherwise stated.

/ COUNCIL OF EUROPE
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General chapters

General texts
(section 5)

Often published for information and

guidance

« become mandatory when referred to in a
monograph

« specific to certain topics (e.g.

General chapters (sections 2

« avoid repeating standard procedures

or requirements in each monograph microbiology, chemometrics)

« become mandatory when referred to « reproduce principles of regulatory
in @ monograph guidelines (e.g. 5.20. Elemental

- provide standard analytical | impurities - referred to in 2034 and
procedures, that may be used (with 2619 introduction and scope of ICH Q3D
validation) when NOT referred to in a GL)

monograph
 general requirements for equipment,
equipment qualification or callbra
 Section 3: containers

« May provide a non-mandatory
framework of requirements (e.g. 5.14
Gene transfer medicinal products, 5.2.12
Raw materials for the production of
ATMPs)

44 © EDQM, Council of Europe, 2024. All rights reserved.
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Chromatographic separation techniques (2.2.46)

Revised chapter (harmonised with USP and JP), Ph. Eur. 11t Edition, January 2023

» Useful definitions (dwell volume,
resolution, peak-to-valley ratio etc)

» System suitability
requirements for LC and GC
procedures:

= gystem repeatability (assay)
= gystem sensitivity (tests)

= peak symmetry [# normalisation] (tests and
assays)

complementing those given in the
individual monographs.

»Describes framework for
adjustment of
chromatographic conditions:

= fulfilling the SST no longer the
only trigger for adjustments

= SST = bottom-line
requirements but additional
verification may be required

= multiple adjustments
= potential cumulative effects

= proper evaluation / risk
assessment by user

45 © EDQM, Council of Europe, 2024. All rights reserved.




Chromatographic separation techniques (2.2.46)

Adjustments of LC chromatographic conditions”™
No change

. . chromatographic
Stationary identity of the support, Suerce TPP to SPP

phase substituent modification and extent
of chemical modification

SST fulfilled +
selectivity and elution
order of specified
impurities equivalent

Requirement
in absence of

dp and/or L internal SST fulfilled
change diameter

columns

Change

L/dp constant length (L)
or within particle size
defined range (dp)

Column
dimensions

Change

Requirement

Change

isocratic thin defi d
elution within define composition SST fulfilled
Mobile phase tolerances pH, salt conc. ‘

gradient
elution

Change Requirement

SST fulfilled
it principal peak within defined tolerance
first peaks are sufficiently retained and last

peaks are eluted

within defined pH, salt conc. SST fulfilled
tolerances

composition/
gradient

Condition

*list not exhaustive (further adjustments:
flow rate, injection volume)

Revised chapter
(harmonised with USP and
JP), Ph. Eur. 11t Edition,
January 2023
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Chapter 5.14. Gene therapy

E t"' £ Tools ~

Document kKnowledge
en Francais Database

General Notices apply to all monographs and other texts.
See the information section on general monographs.

04/2019:51400

5.14. GENE TRANSFER MEDICINAL PRODUCTS FOR HUMAN USE

This general chapter is published for information.

The competent authority decides!

MP) shall mean a product obtained through a set of manufacturing processes aimed at the
Stic or therapeutic gene (i.e. a piece of nucleic acid) to human/animal cells, and its Subsequent
expressu)n in vivo. The gene transfer involves an expression system known as a vector, which can be of viral as well as non-viral origin. The vector can also be included in a
human or animal cell.

Recombinant vectors, such as viral vectors and plasmids. Recombinant vectors are either injected directly into the patient’s body (in vivo gene transfer) or transferred into host
cells before administration of these genetically modified cells to the patient (ex vivo gene transfer). Viral vectors are derived from various viruses (for example, adenoviruses,
poxviruses, retroviruses, lentiviruses, adeno-associated-viruses, herpesviruses). These vectors can be replicative, non-replicative or conditionally replicative. Plasmid vectors
include nucleic acids in a simple formulation (for example, naked DNA) or complexed to various molecules (synthetic vectors such as lipids or polymers). Genetic material
transferred by GTMPs consists of nucleotide sequences, which may notably encode gene products, antisense transcripts or ribozymes. Chemically synthesised oligonucleotides
are not within the scope of this general chapter. After transfer, the genetic material may remain either cytoplasmic or episomal, or may be integrated into the host cell
genome, depending on the integrating or non-integrating status of the vector.

Genetically modified cells. Genetically modified eukaryotic or bacterial cells are modified by vectors to express a product of interest.

PRODUCTION

/7 COUNCIL OF EUROPE
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Chapter 5.2.12 Raw materials for ATMPs

Document PDF Knowledge
en Frangais Database

£ Tools ~

General Notices apply to all monographs and other texts.
See the information section on general monographs.

01/2017:50212
corrected 10.0

5.2.12. RAW MATERIALS OF BIOLOGICAL ORIGIN FOR THE PRODUCTION OF CELL-BASED AND GENE THERAPY
MEDICINAL PRODUCTS

This general chapter is published for information.

It contains sections on the quality requirements of raw materiols used for the production of cell-based and gene therapy medicinal products for human use. The provisions of the chapter
do not exclude the use of different production and control methods. [t is the respansibility of the manufacturer of a raw material to qualify (prove to be suitable for the intended use) the
raw material in accordance with the requirements given in this general chapte

pproach n

from o risk perspective, the use of raw materials free from human or animal substances is preferred.

The biological nature of o raw material used for the production of cell-based/gene therapy medicinal products places special requirements on its quality. Examples of the critical guality
ottributes specific to each class of raw material are given in this general chapter.

1. 5COPE
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Chapter 5.2.8. Minimising the risk of TSE

* First published in 2001

« Identical to the EMA Note for Guiagance on Minimising the Risk of
Transmitting Animal Spongiform Encephalopathy Agents via Human
and Veterinary Medicinal Products

« Both texts revised in 2011 with same implementation dates
=> full alignment between Ph. Eur. and EU legislation

49 © EDQM, Council of Europe, 2024. All rights reserved.
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01/2008: 1483

PRODUCTS WITH RISK OF TRANSMITTING AGENTS OF ANIMAL SPONGIFORM ENCEPHALOPATHIES

Producta cum possibili transmissione vectorium enkephalopathiarum spongiformium animalium

DEFINITION

Products with risk of transmitting agents of animal spongiform encephalopathies are those derived from tissues or secretions of animals susceptible to transmissible
an by experimental challenge. This monograph applies to all substances or preparations obtained from such animals and to a

substances or preparations where products obtained from such animals are included as active substances or excipients or have been used during production, for example as
raw or source materials, starting materials or reagents.

PRODUCTION

roduction complies witHfehapter 5.2.8 Chapter 5.2.8 is referred to in General monograph 1483 and renders
oo i tm chapter 5.2.8 mandatory for all substances and preparations
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SLIDO

- I have looked at the monograph on Trypsin: it does not
contain any warnings about BSE-related issues: how can this
be, knowing that the substance is of bovine origin?

v The monograph needs to be revised to include specific
considerations on BSE/TSE

v Trypsin presents no risk for BSE/TSE, therefore there is no
indication in the monograph

v Trypsin must comply not only with the monograph on 7rypsin
(0694) but also with the general monograph on Products with risk
of transmitting agents of animal spongiform encephalopathies
(1483), which refers to Chapter 5.2.8

Correct answer in green!
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Chapter

5.12. Reference standards

EUROPEAN PHARMACOPOEIA 11.3

5.12. Reference standards

07/2018:51200
corrected 11.3

ESHE
S
5.12. REFERENCE STANDARDS

This chapter is published for information.
L. INTRODUCTION
‘Reference standard” is used in this chapter as a general term

covering reference substances, reference preparations and
reference spectra.

Reference standards are frequently necessary to achieve
adequate quality control of medicinal products and their
components.

Reference standards are established using suitable procedures
and their continued suitability for use is monitored according
to a predefined programme. Where a reference standard

is needed, it is an integral part of the pharmacopoeial
monograph or the manufacturer’s specification. Where a
European Pharmacopoeia reference standard is referred to

in a monograph or general chapter, it represents the official
standard that is alone authoritative in case of doubt or dispute.

Reference material (RM). A material sufficiently homogeneous
and stable with respect to one or more specified properties,
which has been established to be fit for its intended use in the
measurement process.

Certified reference material (CRM). A reference material
characterised by a metrologically valid procedure for one
or more specified properties, accompanied by a certificate
that states the value of the specified property, its associated
uncertainty, and a statement of metrological traceability.

3. USE OF EUROPEAN PHARMACOPOEIA REFERENCE
STANDARDS

European Pharmacopoeia reference standards are employed
in the identification, purity testing and assay of articles subject
to a European Pharmacopoeia monograph or general chapter.
European Pharmacopoeia reference standards are shown to be
suitable for their intended purpose; they are not necessarily
suitable for other purposes. If a European Pharmacopoeia
reference standard is to be used for any purpose other than
that for which it has been established, its suitability for the
new use has to be fully demonstrated and when applicable, to
be described in the marketing authorisation application. Any
value assigned to a reference standard is valid for the intended
use and not necessarily for other uses.

A European Pharmacopoeia reference standard with an
assigned content/potency for use in the assay of a substance

Referred to in general monograph 2619

Reference standards

s

| te

]
]
]
\J

i

> Terminology (e.g. primary reference standard,
secondary reference standard)

» Recommendations (e.g. to what extent a Ph. Eur.
reference standard intended for an active substance
may also be used for the corresponding
pharmaceutical preparation)

> Chemical reference standards, herbal reference
standards, biological reference preparations

> How reference standards are established

> Etc.

Reference standards may be needed at various stages for quality control of
pharmaceutical preparations. They are established and monitored taking due

account of general chapter 5.712. Reference standards.
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Individual monographs
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Individual monographs

Individual monog{aphs

GENERAL PRINCIPLES in 1.5.1
Info on sections of individual

Specific but not stand-alone texts
Analytical procedures and acceptance criteria represent

required quality standards monographs:
« Based on approved specifications backed up by batch data Production
« Reliance on manufacturers’ feedback (public consultation) Characters
[ Identification
/ Active substances or excipients \ Tests
Heparins, low molecular mass (0828) Assay
Enoxaparin sodium (1097)
3-0-Desacyl-4"-monophosphoryl! lipid A (2537)
Etanercept (2895)
Medicinal products
Insulin preparations, injectable (0854) k’
Human coagulation factor IX (rDNA) powder for -
solution for injection (2994)
K Filgrastim injection (2848)

54
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SLIDO

- Is the Production section mandatory?

v'No, it is only for the manufacturer, to consider during their
production process

v'Yes, the Production section is mandatory, as explained in the
General Notices

v'Yes, but compliance cannot always be verified on the final article

Correct answers in green!
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Production section

atemaents o the Braduictign sacrion draw attention to particular aspects of the manufacturing process but are not necessarily exhaustive. They cnnstltut

requirements for manufacturersfjunless otherwme stated. They may relate, for example, to source materials, to the manufacturing process itself and its vafftia ontrol
0 process-related heterogenelty of the 3 e _to {n-process testine ortg te hat are tg be carried out by the manufacturer on the final article, atheronselectedbatchesor

on each batch prior to release fThese requirements cannot necessari pendent analysf The competent authority may
establish that the instructions have been tollowed, for exampleJoy examining data received from the manufacturer, through inspection fpr by testing samples.

The Production section of monographs on biologicals is a significant part of the text
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Production section (vaccine monograph)

EUROPEAN PHARMACOPOELA 110 Hepalitis A vaccine (inactivated, adsorbed)
H itis A vaccine (i i d, adsorbed EUROPEAN PHARMACOPOELA 11.0

3 R N o Antigen conlent. i e hepatilis A antigen content [l than one passage of cells within that perind. At the end o
(where spplicablehave been cariedout on he it bkl Unles athrie i and sshorbsed. the virws nthe by Stable immunochemical method (2.1 to-monitor. J|ihe incubution period, carry out  teo af uiiable senstvi
ceine wi actory resul ¢ i 1 the] al vacci o undergone more passages fro " latemey- - . . T T
fimal lot. If the assay of T]I: ]I:lualilist\ an:ifur the hepatitis B master seed lot than were used w“:myam I]IE “:Em shown gmn{]::;)g;n:;\‘:me:[u;ge ig:’i[::l Iz within the lmity m{'md;ﬂ;:f:: E;:‘:;;::i:;:ﬁi::i:: E(e':lﬂ:;d‘\a}l
component is carried out in vive, then provided it has been in clinical studies to be satisfactory with respect to safety and PP P P ) i thon process, Lse iufeuliuu’; virus inocula concur
carried out with satisfactory results on the final bulk vaccinell efficacy. Ratio of virus concentration to antigen content. The as positive m!::lmLs to demonstrate cellular susceptibility 4
it may be omitied on the final lot. Reference preparation. A part of a batch shown to be at least L"_m'm:;“‘r “_r lh‘: :m o.r(I:l:.?r;:-eanmn or,::gem“ug . [absence of interference.
IDENTIFICATION a8 immunogenic in animals as a batch that, in dinical studies virus, Celerminec by a suitale ce? ature method, o anu%e [ T —
i voune healthy adults, produced not less than 95 per cent content is established by validation on a suitable number of (Sterility (2.6.1). The inactivated viral harvest complies wi
_He-pa_lltig A component. The assay (2.7.14) serves also o sertxon%ersion.'ummsplul:\dinx 10 2 level of neut I__‘],F;i“s single harvests. the test for sterility, carried out using 10 mL for each medi
identify the vaccine. antibody accepted to be protective, after a full-course PURIFICATION AND PURIFIED HARVEST Bacterial endotoxins (2.6.14): bess than 21U in the equivalint
He-pallm B component. The a M{]tz.llsl or, where primary immunisation is used as a reference preparation. A The harvest, which may be a pool of several single harvests, of a single human dose. = -
applicable, the electrophoretic profile, serves also o identify Jiy antibody level of 20 mIL/mL "'-’_'em““b'-‘g by enzyme- mhed is purified by validated methods. If continuous cell lines are [l Antigen content. Determine the hepatitis A virus antige
the vaccine. assay is a4 being p - used for production, the purification process shall have been [lcontent by a suitable immunochemical method (2.7.1).

TESTS shown to reduce consistently the level of host-cell DMA. Residual chemicals. See under Purification and purified
Aluminium (2.5 U) ma.umum 1 25 mg Jer suq;l: human SUBSTRATE FOR VIRUS PROPAGATION harvest.

B . im 3 . " Only a purified harvest that complies the following ,
dose, if al or b Tlse virus is propagated in a human diploid eell line (5.2.3) or requiremsents may be used in the preparation of the inactivatedQ FINAL BULK VACCINE

phosphate is used as the ad.smbmu in a continwous cell line approved by the competent authority. harvest. The final bul.k vareine it pmp.m.'d from one or more

Free formaldehyde (2.4.15): maximum 0.2 gL " . . . . d harvests. App stabilisers and
Viems The of Vires  Bantimicrobial preservatives may be added.

icrobial ive. Where anplicable, ol SEED LOTS in the purified harvest is determined by a suitable cell culture

amount of antimicrobial preservative by a suitable chemical ll The strain of hepatitis A virus used to prepare the master method to monitor production consistency and as a starting [l Only a final bulk vaceine that complies with the following

of physico-chemical method. The amount is not less than (W seed lot shall be identified by historical records that include point for monitoring the inactivation curve. requirements may be used in the preparation of the final 1

minimum amount shown to be effective and is not greater information on the origin of the strain and its subsequent . » N

than 115 per cent of that stated on the label. manipulation. Antigen:total protein ratio. Determine the hepatitis A virus ¥ | ”"edm ﬁ[m]s-b“uft:?f_ur: ‘ﬂf'ﬂ,f:d*“l; the [t
arried out using L for e iim.

Sterility (2.6.1). The vaccine complies with the test for steriligll Only a seed lot that complies with the following anu.sm content by a suitable immunochemical methed (2.7.1) #

' e the total protein by 3 validated method. The ratio QA s imicrobial preservative. Where applicable, determind

Bacterial endotoxins (26.14): less than 2 IU per human dosfll may be used for virus propagation. uf]l:yamus A virus antigen content to total protein content is Wlunouat of antimicrobial preservative by a suitable chemic
ASSAY Mentification. Each master and working seed lot is identified within the limits approved for the particular product. physico-chemical method. The amount is not less than 85j
: . _ - as hepatitis A virus using specific antibodies. Bovine serum albumin. Mot more than 50 ng in the cent and not greater than 115 per cent of the intended amofilit.
Hepatitis A Somponecd. The vaccine complies with the assll virug ion. The virus ion of each master equivalent of a single human dose, d.e(:xmmzx by a suitable [rivar LoT
of hiepatitis A vaccine (27.14). and working seed lot is determined to monitor consistency immsunochemical method (2.7.1). Where appropriate in view TJ- il bulk vaccine is distributed scally i N
Hepatitis B component. The vaccine complies with the assa of production. of the n]mu.fa([uru[s process, other sumb]“;ammm markers oo.:(aj,:rs_ n:ﬁ;?:,;r;s;;; then :]:F:Tgu :;r::,u_:::.]j 1
of hepatitis B vaccine (rfDNA) (2.7.15). Extraneous agents. The working seed lot conplies with may be used to effective p it
the requirements for seed lots for virus vaccines (26.16). J i i
LABELLING reg Residual host-cell DNA. If a continuous cell line is used for al & s wi i
. I addition, if primary monkey cells have been used for Virds propagation. he contemt f redusl host-cell DA, [l nal Tt that complieswith each of the requirerer
The label states: isolation of the strain, measures are taken to ensure that the propagation, the . . given below under [dentification, Tests and Assay may be
- . . . At -~ e e e i determined vsing a suitable method, iz not greater than 100 polT 4. o d for use. Provided that the tests for free formaldelille
- the amount of hepatitis A virus antigen and hepatitis B strain is not contaminated with simian viruses such as simian in the equivalent of & single human dods o P N
surface antigen per container; i defici virus and filovi ] & 8 . [where applicable] and antimicrobial preservative content

If chemical substances are used during (where applicable) have been carried out on the final bul

the type of cells used for production of the vaceine; L | " "
’ cpds, 1ests for these substances are carried [l voccine with satisfactory results, these tests may be omity

- the name and amount of the adsorbent used; VIRUS PROPAGATION AND HARVEST harvest (oe o the nactivated harvesty,  Jlfon the il lo. I the assay is carried out using mice or
~ that the vaceine must be shaken before use; All processing of the cell bank and subsequent cell eultures is nless validstion of the process has demonsteated total other animals, then provided it has been carried out with -
- that the vaccine must not be frozen. done under Jﬁ![l‘: conditions in an area where no other cells clearance. The concentration must not exceed the limits satisfactory results on the final bulk vaccine, it may be orni
are being handled. Animal serum (but not human serum) approved for the particular produer. &
be used in the cell culture media. Serum and trypsin used N . o 7
in l{\e preparation of cell suspensions and media are1 Ehown to I—"‘“‘C”L“‘TIO!“ AND INACTIVATED H"‘RVE_‘ST .
mEE 0L/2019: 1108 1. frep from extraneous agents. The cell culture media may Several purified harvests may be pooled before inactivation. I . . . .
3 contain a pH indicator, such as phenol red, and antibiotics at order 1o aveid interference with the inactivation process, virud v 27 y accine.
the lowest effective concentration. Not less than 500 mL of aggregation must be prevented or aggregates must be removed ro u ‘
[=]: < the cell cultures employed for vaccine production is set aside immediately before and/or during the inactivation process. TS
as uninfected cell eultures (control cells). Multiple harvests The virus suspension is inactivated by a validated method ; the i (25.13): masimum 125 mg pee single hums
from the same production cell culture may be poobed and method shall have been shown o be consistently capable of T S 1
HEPATITIS A VACCINE considered as ulgingl! harvest. Hher inactivating hepatitis A virus without deﬂmyinglhﬁmig:nic pe. if oF ""‘j""“re

and immunogenic activity; for each inactivation proceduse, osphate is used as the adsorbent.
an inactivation curve is plotted representing residual live virugllBtee formaldehyde (2.4.18): maxinim 0.2 g/L.
concentration measured at not fewer than 3 points in time

(INACTIVATED, ADSORBED) Only a single harvest that complies with the following

e% uirements may be used in the preparation of the vau:me
w

Vaccinum hepatitidis A inactivatum en the d of the ratio of vi han 3 poi ntimicrobial preservative. Where applicable, determing
adsorbatum antigen content has been carried out on a suitable number m’ (for example, on days 0, 1_’?‘! 2 of the inactivation P’mfﬂ- ! sount of antimicrobial preservative by a suitable chemic

single harvests to demonstrate production consistency, it may formaldelyde is us.zd !’ur.m.u.mamn. the px:s.znoe .o'f:.u.:ss physico-chemical method. The amount is not less than

DEFINITION subsequently be omitted as a routine test. foes formaldehiyde i verified 2t the end of the inaciivation inkmum amount shown to be effective and is not greats:

rocess.
Hepatitis A vaccine (inactivated, adsorbed) is a i Identification. The test for antigen content also serves to P jant 115 per cont of teat stated on the label

consisting of a suitable strain of hepatitis A virus grown in cfll identify the single harvest. Only an inactivated harvest that complies with the following erility (2.6.1). The vaccine complies with the test for sterflly.
cultures, inactivated by a validated method and adsorbed ool Bocqprial and fungal contamination. The single harvest requirements may be used in the preparation of the final bulk
i complies with the test for sterility (2.6.1), carried out using vaccine. LSAY
10 mL for each medium.

Inactivation. Carry out an amplification test for residual he vaccine complies with the assay of hepatitis A vacein
ENERAL PROVISIONS Mycoplasmas {2.6.7). The single harvess complies with the infectious hepatitis A virus by inoculating a quantity of the 7). ¥ ot
roduction of the vaccine is based on a virus seed-lot systendl 1231 for mycoplasmias, carried out using 1 ml for each medium. inactivated harvest equivalent to 5 per cent of the batch or,

nd a cell-bank system. The production method shall have [l Control cells. The control cells of the production cell culture if the harvest contains the equivalent of 30 000 doses or L BELLING

heen shown to consistently yield vaccines that comply with comply with a test for identification and the requirements for more, nod less than 1500 doses of vaccine into cell cultures of

he requirements for immunogenicity, safety and stability. extraneous agents (2.6.16). the same type as those used for production of the vaccine; e label states the biclogical origin of the cells used for i
: : incubate for a total of net less than 70 days making not fewer eparation of the vaccine.

1048 See the information section on general monographs (cover pages)

General Notices (1} apply to all monographs and other texts M9
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General principles - Identification section

‘The tests given in the Identification section are

» not designed to give a full confirmation of the chemical
structure or composition of the article;

» intended to give confirmation, with an acceptable degree of
assurance, that the article conforms to the description on the
label.’
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Example: mAB identification/characterisation

Quality attributes
Molecular mass and size

Primary structure (e.g amino acid
sequence, amino acid composition

Higher order structure (secondary and
tertiary structure)

Disulfide bonds, free thiols,
cysteinylated & glutathionylated
variants

Thioether bonds INFLIXIMAB (2928)

Glycosylation (N and O-linked),
glycation

Identification
A. Peptide mapping
Level and type sialylation B. Potency

Amino acid modifications,
substitutions

Amino acid mis-incorporation

N AV _ NV TP T NV I TIWILI W EET WX VYW
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General principles - tests and assays

 Scope:
»requirements not designed to take all possible impurities into account;

»do not presume, for example, that an impurity that is not detectable by
prescribed tests is tolerated if common sense and good pharmaceutical practice
require that it be absent.

e Limits:
»take account of normal analytical errors, of acceptable variations in manufacture;

»no further tolerances applied to prescribed limits;
»in determining compliance: first rounded, then compared with numerical limit.
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SLIDO

- During the course of an investigation, I discover that a new
analytical procedure reveals an impurity at a significant level.
The methods described in the monograph do not reveal this
iImpurity

v'-My preparation complies with the requirements of the Ph. Eur. therefore I can
release the preparation

v'My preparation complies with the requirements of the Ph. Eur. But I need to
investigate this new impurity

v'I must inform the Ph. Eur. Commission/the EDQM that the monograph is
insufficient

Correct answers in green!
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Demonstration of suitability of monographs

The manufacturer must evaluate the suitability of the monograph for the quality control of their substance or medicinal product, since the choice of analytical procedures may
be influenced by the manufacturing process and/or the composition of the medicinal product. In cases where the specification described in a monograph is considered to be
insufficient to ensure the quality of the product or substance by a competent authority, the latter may request more-appropriate specifications from the manufacturer in line
with national or regional regulations. In such cases, the competent authority informs the Ph. Eur. Commission through either the national pharmacopoeia authority or the

Secretariat of the Ph. Eur. Commission (EDQM). The manufacturer is requested to provide the national pharmacopoeia authority or the EDQM with the details of the alleged
insufficiency and the additional specifications applied, so that the Ph. Eur. Commission can decide on the need to revise the monograph in gquestion.
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Labelling

In general, labelling of medicinal products is subject to supranational and national regulation and to international agreements.
e o addition, for the purposes of the Ph. Eu

demonstrate compliance or non-compliance with the monograph are mandatoryfAny other |labelling statements are included as recommendations.

the Ph. Eur., the labelling statements may appear on the container, the package, a leaflet accompanying the package, or a certificate of analysis

When the term “fabel" is used In
accompanying the article, as decided by the competent authority.

/7 COUNCIL OF EUROPE
: *;Q -
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Example: Sucrose monograph (0204)

= EUROPEAN PHARMACOPOEIA 11.

CONSEIL DE LEUROPE

£* Tools ~

ABDE
i PDE ! Knowledge
07/2024:0204

Document .
enFrancais | ! Database
General Notices apply to all monographs and other texts.

See the information section on general monographs.

SUCROSE('I) (SEE NOTE)

Saccharum

HO
Dextrins. If intended for use in the manufacture of o
large-volume parenteral preparations, it complies with the oM

WL L LCALL LIS, LA i P 00 LLLAAKE ALl oy 011 O WLlier M, HSO o
0.05 mL of dilute hydrochloric acid R and 0.05 mL of 0.05 M cf:
iodine. The solution remains yellow.
OoH
OH

N €ENSUres

Bacterial endotoxins (2.6.14): less than 0.25 IU/mg, if
s and

intended for use in the manufacture of large-volume parenteral

LABELLIMNG :
bacterial end

The label states, where applicable, that the substance is

COUNCIL OF EUROPE

suitable for use in the manufacture of large-volume parenteral

CONSEIL DE I'EUROPE

nreparations.
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An overview of general chapters
5.26 and 5.27

Module 1: General concepts. Biotherapeutics and ATMPs
30 January 2024

Mihaela Buda, PhD
European Pharmacopoeia Department
EDQM, Council of Europe
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SLIDO

1. How do I apply a pharmacopoeial procedure in my lab?
A. I use it directly to analyse my samples.
B. I first perform a full validation of the pharmacopoeial procedure.

C. I ensure the appropriate performance of the pharmacopoeial
procedure in my lab.

D. I carry out verification experiments to confirm the suitability of the
pharmacopoeial procedures under the actual conditions of use in my lab.

E. I do not use the pharmacopoeial procedure in my lab.

Correct answers in green!
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Ph. Eur. concepts related to analytical procedures

1.1.2.4 Validation and implementation of Ph. Eur. analytical
procedures

"- The analytical procedures given in an individual monograph have been
validated in accordance with accepted scientific practice and
recommendations on analytical validation. Unless otherwise stated in the
individual monograph or in the corresponding general chapter, validation of
these procedures by the user is not required.

"- When implementing a Ph. Eur. analytical procedure, the user must
assess whether and to what extent its suitability under the actual conditions of
use needs to be demonstrated according to relevant monographs, general
chapters and quality systems.

1.1.2.5 Alternative analytical procedures

"- The tests and assays described are the official analytical procedures upon
which the standards of the Ph. Eur. are based. With the agreement of the
competent authority, alternative analytical procedures may be used for control
purposes, provided that they enable an unequivocal decision to be made as to
whether compliance with the standards of the monographs would be achieved if
the official procedures were used. In the event of doubt or dispute, the
analytical procedures of the Ph. Eur. are alone authoritative.

L. General notices

EUROPEAN PHARMACOPOELA 10.7

- 04/ 2022:10000 1.7 ABBREVIATIONS AND SYMBOLS
1.8 UNITS OF THE INTERNATIONAL SYSTEM (51}
H USED IN THE PH. EUR. AND EQUIVALENCE WITH
OTHER UNITS

1. GENERAL NOTICES L1 GENERAL STATEMENTS

L1 GEN
LIl

eia are

Validation
1.1.2.4

111111

Hon 1o comss

1.3 GENERAL CHAPTERS W, ity
1.3.1 Materials for containers and container, . “ntly meet the
L4 GENERAL MONOGRAP iy
MONOGRAPHS ON DOSAG N
L5 INDIVIDUAL MONOGRAPHS
1.5.1 GENERAL PRINCIPLES
1511 Talles
1512 Relative atomic and molecular 4

Alternative
procedures

5
ticmality-related characteristics of

1.5.2 MONOGRAPHS ON HERBAL DRUGE con
153 MONOGRAPHS ON MEDICINAL PRODUCTS  on
CONTAINING CHEMICALLY DEFINED ACTIVE
SUBSTANCES

1.5.3.1 Relab ﬂ ubstances

internatio
¢ concerniog

or makin, IS s til'
fir exammple, beu national pharstacopoeis aed athor mua-n
53, licensing authority or an otfcial medicines control labs
1.6 REFERENCE STANDARDS (OMCL).

Gieneral Notices (1) apply to all monographs and other texts 6341
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Basis for

P h a r m a CO Eoe i a I P ro Ced u re : gggggar;g: />ICHQZ(RJ ) Validation of analytical procedures
road ma p Validated analytical

procedure(s)
(approved specifications)

Analytical procedure | Verification of
(re)validation analytical procedure(s)
(e.g., changes in operating :
conditions, adaptation to v Revision
multi-source products) Selection of suitable (new source on the market,
analytical procedure analytical improvement)

\ 4

Pharmacopoeial procedure in monograph
(description, operating conditions, parameters,
reference standard(s), SST/performance controls)

Fh. Eur. general text |

Comparability of
alternative analytical
procedures (5.27) ‘

General notices 1.1.2.5

- Implementation Ph. Eur. general text
FE ﬂnn (suitability under actual conditions of use: Implementation of
assessment, critical factors, verification : pharmacopoeial

experiments (APPCs*) / SST procedures (5.26)

*APPC: analytical procedure performance characteristics
(validation characteristics)

\ 4

= 1
Routine use |
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Implementation of pharmacopoeial procedures (5.26)

> General text published “for information” Sl P
= Guidance on setting up an approach for implementation of EE
i i i 5.26. IMPLEMENTATION OF
analytical procedures given in Ph. Eur. monographs e COPORIAL PROCEDURES
- Detailed information on one of the key processes guidance on el p un approieh for the implemenition o
underpinning the correct usage of Ph. Eur. monographs harmiacopocilprocsdures. hrenaie. The approach st out

below is valid only when used in accordance with the principles
laid down in the General Notices (including a suitable quality

=» Covers all types of analytical procedures given in Ph. Eur. system). The term “implementation’” is used to descibe the
ovemf{ activities performed, wh.a:reus vfrqh'.ufmn is wsed
mo nog ra p h S exclusively to refer to the experimental activities.

Approaches other than the one set forth in this general chapter
may also be appropriate to ensure successful implementation.

= Approach described valid only when used in accordance with Ultimately, the implementation process runs under the

wsers responsibility and its successful outcome needs to be

the prlnC|p|eS Iaid down in the Genera/ Notices (including a demonstrated and documented to the satisfaction of the

suitable quality system) - |
=» Other approaches may be appropriate.
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General text 5.26: implementation process
STEP 1 - IMPLEMENTATION ASSESSMENT

= To identify any critical factors related to the actual conditions of use in the implementing
laboratory that may affect the performance of the pharmacopoeial procedure:

— composition of the article under test;

— complexity of the sample preparation;

— reagents required to run the procedure;

— laboratory equipment required to run the procedure;
— laboratory environment.

= (Carried out in conjunction with provisions given in monographs and relevant general chapters,
such as suitability requirements or any other performance tests described

= Two possible outcomes
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General text 5.26: implementation process

STEP 1 Implementation
assessment

NO Critical YES
‘ factors? l
Procedure may be used in the Procedure may be used in the
implementing laboratory without implementing laboratory provided a set
any specific verification of verification experiments evaluating
experiments. the impact of identified critical factors on
selected APPCs is performed.

D

V=N @NEONE— STEP 2
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General text 5.26: implementation process

ERE

STEP 2 - VERFICATION EXPERIMENTS o4

5.26. IMPLEMENTATION OF

01/2023:52600

PHARMACOPOEIAL PROCEDURES
Table 5.26.-1. - Relevant APPCs ta be recommended for verification based on the intended use of the procedure

= To demonstrate that Intended Assay Other
. . : use Identification Testing for CORIVPOINEY | antitative
implementation is feasible mpuities dissohuion | H
{measurement only)
= Relevant APPCs are assessed and APPCs e Fo——
verified depending on the objective of _ o | o . .
the analytical procedure. P
- Repeatability O O L ® ®
- Intermediate precision O O ) ) )
Verification plan Specificity/Selectivity ’ b e e '
Sensitivity O L L @ )
> experiments required to verify critical ety - - - : :
APPCs together with the corresponding P — o o > > >

acceptance criteria defined by the user

& sionjfies that this charactevistic shouwld be expevimentally verified, .

M sienifies that this characteristic shouwld be experimentally verified, ifimpacted by critical factors from the
actual conditions of use in the implementing laboraiory.

O signifies that this characteristic is typically not relevant for purposes of verification,

Compliance with pre-defined acceptance criteria demonstrates that implementation of

the pharmacopoeial procedure for a given article is feasible.

COUNCIL OF EUROPE
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Implementation of pharmacapoe/a/ pracedures (5.26)

d Examples of implementation of
pharmacopoeial procedures according
to 5.26:

= for illustrative purposes only

= practical guidance on how to apply 5.26
concepts in concrete cases

= “Ultimately, the implementation
process runs under the user's
responsibility and its successful
outcome needs to be demonstrated and
documented to the satisfaction of the
competent authority.”

I Knowledge Database

Detailed view of implementation of pharmacopeeial procedures (5.26.).

Status In Use
Monograph Number 52600
English Name Implementation of pharmacopoeial procedures (5.26.)

French Name Implémentation des procédures de pharmacopés (5.26.)
Latin Name
Pinyin Name

Chinase Name
Pharmeu ropa 32 4
Published in English Supplement 11.0
Published in French Supplement 11.0
Chromatogram [Not avai
Available

History View history

Interchangeable (ICH_Q4B) MO

Pharmaco, poeial harmonisation NO
Reference standards

Practical Information T1est(s) Brand Mame /Information

CEP
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https://extranet.edqm.eu/4DLink1/pdfs/addon/52600.pdf

Implementation of pharmacopoeial procedures (5.26)

d Implementation examples
= Identification by IR absorption spectrophotometry
(0559, Mannitol (07/2019))

= Related substances test by LC-UV
(2986, Deferiprone tablets (01/2022))

= Assay by LC-UV
(0113, Benzylpenicillin potassium (07/2017;corrected 10.0))

= Potency by cell-based assay
(2928, Infliximab concentrated solution (04/2023),
Procedure B)

= Microbial enumeration
(2987, Deferiprone oral solution (01/2021))

= Sulfated ash o
(2236, Deferijprone (07/2018)) |
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Elaboration of nhew general chapter 5.27: Rationale

 Need for guidance on how to Elaboration of a
demonstrate equivalency when the new general chapter on
official analytical procedure Comparability of alternative
(i.e., the pharmacopoeial analytical procedures

procedure) is replaced by an » with the aim of providing practical
alternative analytical procedure for guidance for alignment with the
control purposes. statement in General Notices
section 1.1.2.5.

Online training

Webinar on new general chapter Comparability of alternative
analytical procedures (5.27)
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https://www.edqm.eu/en/-/webinar-on-new-general-chapter-comparability-of-alternative-analytical-procedures-5.27-2

SLIDO

- I have another suitable (validated) analytical procedure that I
consider superior to the pharmacopoeial procedure — can I
replace the latter?

v'No, I can solely use the pharmacopoeial procedure to analyse
my product.

v'Yes, as I consider that my analytical procedure exceeds the
required performance.

v'Yes, after demonstrating its comparability to the pharmacopoeial
procedure.

Correct answer in green!

COUNCIL OF EUROPE
eqdont -
v
Futapedn Ditectorale | Direclion euroy i
o he Duelity | e a ool
of edicines | cumeciamer
& HealthCare | &:stins e s ONSEIL DE I'EUROPE
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Key Aspects of general chapter 5.27

Framework

Published for information
Guidance on possible approaches

No new requirements introduced
‘Comparability’ = ‘equality’

5.27. COMPARABILITY OF ALTERNAYIVE

ANALYTICAL PROCEDURES < NI -t N CENCI El N Ele o EIN i) Scope
This general chapter is published for information. I analytical procedure, as referenced in an individual

an alternative analytical procedure to a pharmacop monograph, would be replaced by an alternative

demonstrated. Other approaches to demonstrating c) (“in-house”) ana|ytica| procedure

The use of an alternative procedure is subject to authd

= Applies to qualitative and quantitative analytical procedures

The final responsibility for the demonstration of compar®
the successful outcome of the process needs to be demonstratefl and documented to the

satisfaction of the competent authority. Comparability s e NOt in SCOpe
lifecycle of both the pharmacopoeial and alternativy . Development of new analytical procedures
= Application of pharmacopoeial analytical procedures to
articles not covered by Ph. Eur.
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General chapter 5.27: Preamble

99 This general chapter is published for information. It describes how
the comparability of an alternative analytical procedure to a
pharmacopoeial analytical procedure may be demonstrated., Other
approaches to demonstrating comparability may also be
appropriate. The use of an alternative procedure is subject to
authorisation by the competent authority. The final responsibility
for the demonstration of comparability lies with the user and the
successtul outcome of the process needs to be demonstrated and
documented to the satisfaction of the competent authority.
Comparability must be maintained over the lifecycle of both the
pharmacopoeial and alternative analytical procedure.
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Preliminary conditions

> Alternative analytical > Pharmacopoeial procedure
procedure is validated for its is implemented as defined in
intended purpose in accordance general chapter 5.26.
with accepted scientific practice, Implementation of
current recommendations on pharmacopoeial procedures,
analytical validation and including verification
guidelines that are relevant with experiments if appropriate.
regard to setting appropriate
specification limits.

e

PREREQUISITE B
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Preliminary conditions: comparability assessment

Alternative analytical Pharmacopoeial
procedure (validated) Comparison of procedure (implemented)

nalytical pr r
Demonstration that ZlED ‘i:,a procedure
the alternative performance
procedure meets its -
performance criteria during
validation is not sufficient .
to imply comparability with Comparability assessment of data generated
pharmacopoeial procedure. during implementation of pharmacopoeial procedure
and validation studies on alternative procedure:
K , such as specificity/selectivity, sensitivity
(at the lower range limit), linearity and range should

be assessed to ensure that the alternative procedure is
at least as capable as the pharmacopoeial procedure

= Qutcome of the comparability assessment may form
the basis for the design of the comparability study

80 © EDQM, Council of Europe, 2024. All rights reserved.




Comparability process

Step 1: 0 Comparison of data obtained in the

Comparability
assessment

implementation of the pharmacopoeial
procedure and validation data in terms of
analytical procedure performance characteristics
(APPCs)

Step 2: 1 Head-to-head testing, with the aim of
reaching the same analytical decision

COm Pa I'd blllty — particularities: same experiments, same
StU dy samples
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Study design

» Based on the outcome of the comparability assessment

» Considers special cases where testing in a head-to-head format
IS not feasible

Study protocol:

= established on the basis of the study design

= covers selection of samples and sample size, APPCs to be included and parameter | Crterion 1
method for statistical evaluation of data ——

= includes definition of comparability through setting of equivalence ——
margin(s) and acceptance criteria and their justification

Study report:

= summarises the results and conclusion of the comparability study, as well
as other relevant information (e.g. deviations from study protocol, newly
obtained information on the procedure(s) and or tested samples)

Parameter / Criterion 4

Il >

Parameter / Criterion 5
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Lifecycle of the pharmacopoeial procedure

APPROVED SPECIFICATION e If a user considers that the

Validated analytical procedure alternative analytical procedure
brings a significant improvement
for the quality of the article, they
are encouraged to contact EDQM
and/or submit a request for
revision via their NPA

* Selection of suitable
analytical procedure

« Verification of analytical

procedure

Ph. Eur. general

2O =TI O B
2O EMmZY

 In the event of an issue with a
pharmacopoeial procedure (e.g.
implementation difficulties), the
EDQM should be contacted via the
Helpdesk and if confirmed, this
may result in a revision

— In itself not a case for an
alternative procedure

7ﬁ1;rnative
analytical  JSEIEEIEE

;procei;;;;ﬁ

Pharmacopoeial procedure

IMPLEMENTATION >

Routine use
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Module 1 Agenda

Ph. Eur. general concepts
Emmanuelle Charton, Mihaela Buda, EDQM, Council of Europe

Biotherapeutics
Mihaela Buda, EDQM, Council of Europe

Advanced therapy medicinal products (ATMPs)
Olga Kolaj-Robin, EDQM, Council of Europe
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Ph. Eur. Texts on Biotherapeutics

Module 1: General concepts. Biotherapeutics and ATMPs
30 January 2024

Mihaela Buda, PhD
European Pharmacopoeia Department
EDQM, Council of Europe
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Presentation Outline

d Biotherapeutics — Ph. Eur. monograph portfolio
= General aspects

d General monographs
= Monoclonal antibodies for human use — visible particles

d Individual monographs
= A guide through monographs on rDNA proteins
= Flexibility to address complexity
= (Case studies

d General chapters supporting individual monographs on
biotherapeutics (examples)

[ Strategy for Ph. Eur. quality standards for multi-source monoclonal
antibodies: monographs and horizontal standards
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Biotherapeutics — Ph. Eur. Monograph Portfolio

= Calcitonin salmon (0471)
= Glucagon, human (1635)
Teriparatide (2829)

Hormones, growth factors

Somatropin concentrated solution (0950)

Etanercept
(2895)

Somatropin (0951)

Somatropin for injection (0952)*
Somatropin solution for injection (2370)*
Erythropoietin conc. solution (1316)

Follitropin (2285) M | |
Follitropin concentrated solution (2286) : onociona
/e antibodies
\\‘ .

Clotting factors, TPA Infliximab

Insulin aspart (2084)
Insulin glargine (2571)

Insulin lispro (2085) = Alteplase for injection (1170) concentrated
Insulin preparations = Human coagulation factor IX solution (2928)
injectable (0854)* (rDNA) powder for solution for Golimumab
Insulin, human (0838) injection (2994)* Concgntrated
= Human coagulation factor IX rDNA solution (3103)
. . concentrated solution (2522) ]
CytOkIneS, |nterfer0ns = Human coagulation factor VIIa C|Ottlng faCtOI’S
Filgrastim concentrated solution (2206) rDNA concentrated solution (2534) .
. . - . . ] uman
Filgrastim injection (2848) :
coagulation

factor VIII rDNA

Interferon gamma-1b concentrated solution (1440) (1643)*

= Interferon alfa-2 concentrated solution (1110)
= Molgramostim concentrated solution (1641)

* medicinal product monographs

COUNCIL OF EUROPE

e o

ieclorate | Diection etopdrine
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Biotherapeutics — Ph. Eur. monograph portfolio

‘General monographs ‘

= Dosage form monographs
= Pharmaceutical preparations (2619)
= Substances for pharmaceutical use (2034)

= Products with risk of transmitting agents of animal spongiform encephalopathies
(1483)

= Recombinant DNA technology products of (0784)
= Monoclonal antibodies for human use (2031)
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Monoclonal Antibodies for Human Use (2031)

= Parenteral preparations (0520
= Eye preparations (1163)

I Dosage form

monographs

General requirements for:

= Active substance, final bulk, final lot
= Maedicinal product:

o Visible particles*

o Molecular identity and structural integrity
o Molecular-size distribution
O

Online training

Webinar: Data Particulate contamination in parenteral
preparations: what's new in the Ph. Eur.? Are monoclonal
antibodies a special case?

EUROPEAMN PHARMACOPOEIA 14/12/2021 ON-DEMAND WEEINAR k
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https://www.edqm.eu/en/-/webinar-on-data-particulate-contamination-in-parenteral-preparations-what-s-new-in-the-ph.-eur.-are-monoclonal-antibodies-a-special-case-

Particulate Contamination: Monograph Alignment

Monoclonal antibodies Parenteral
for human use preparations

07/2021:0520

. 01/2012:2031 .
i 0o =
MONOCLONAL ANTIBODIES o PARENTERAL PREPARATIONS
FOR HUMAN USE

Parenteralia
Anticorpora monoclonalia

ad usum humanum The requirements of this monograph do not necessarily apply

to products derived from human blood, to immunological

| preparations. Special
Monoclonal antibodies fi

e
Nonodonl abodic “practically free from visible particles” (Tests) e e preparaiion is
eample, Fab)2,vihde} o compliance with 2.9.20

clone of cells. They may

including for radiolibelid o racommendations on testing for visible particles: fuatons itended for

They can be obtained frof al body. They may be

are cloned and expanded reference to 5.17.2 mplantation.
products administered using a final filter

DEFINITION

v" Revised monograph published in v" Revised monograph published in
Ph. Eur. 11.2 (07/2023) Ph. Eur. 10.5 (07/2021)

COUNCIL OF EUROPE

on européeine
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Monoclonal Antibodies for Human Use (2031) (1/2)

- PRODUCTION section [ FINAL LOT]

o Liquid preparations for injection or infusion, examined

under suitable conditions of visibility, are practically free
from particles

o Recommendations on testing for visible particles and
reference to new general chapter 5.17.2

=) @K . cnteral preparations (0520)

Figure 2.9.20.-1. - Equipment for visible particles
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Monoclonal Antibodies for Human Use (2031) (2/2)

Revised monograph - particles

A\AY

Practically free from visible particles’ reflects the

* TESTS. Appearance < applicabe at the batch leve of & medicinal produc, not fo
o Compliance with general chapter 2.9.20 e e

o "Without visible particles” replaced with “practically ’
free from visible particles”: em%gﬁ—mnm-mm
- “unless otherwise justified and authorised” e

the manufacturer in a particular case.
(Ph. Eur. General Notices)

intentionally kept for cases in which manufacturers ’
can demonstrate that it is not possible to remove all
visible particles, due to the inherent nature of

Products administered using a filter

monoclonal antibodies: With some parenteral products, for example products for

! which there is insufficient product knowledge, filters may be

O Recommendatlons added on testlng for V|S|b|e partlcles used to reduce the risks related to particles that may form
during storage. However, the use of such filters does not

and I‘Eference tO new general Cha pter 5.17.2 constitute acceptance of particles after manufacture or allow

particulate contamination per se. If justified and authorised,
products administered using a filter can be exempt from the
‘practically free from particles’ requirement, providing it has
been demonstrated that the filter delivers a filtrate that
complies. (5.17.2)

o Specific provisions added for products administered ’
using a final filter, as stated on the label.
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A Guide Through
Individual Monographs on rDNA Proteins
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Ph. Eur. Monograph Elaboration: General Principles

» Monograph specifications are based on those of medicinal products currently

approved by member states unless otherwise agreed by the EPC (e.g. in the case of
unlicensed medicinal products)

» Approved specification(s) are the main basis for monograph elaboration, backed
up by batch data

> Analytical procedures included in monographs are validated according to
current guidelines % i

> All individual monographs are verified experimentally / iy
» Draft monographs are reviewed by stakeholders/users [
including regulatory authorities, at Pharmeuropa stage

» Policy for monograph development is given in
technical guides (available on the EDQM website)
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Individual Monographs for Biotherapeutics

Public
. standard —
One part of a total control A set of relevant quality
strategy designed to attributes, in order to confirm
ensure product quality and the quality of the active
consistency substance in question

It is not its aim to go beyond to
characterisation that includes determination of
physicochemical and immunochemical
properties, biological activity, purity and
impurities, an extensive program conducted
by a combination of orthogonal methodologies
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Active Substance Monographs for rDNA Proteins

MONOGRAPH SECTION

07/2019:2206

Version date - % comected 10.0

. r D
Tltle m) FILGRASTIM CONCENTRATED
INN SOLUTION
L Filgrastimi solutio concentrata )
Formu la = MTPLGPASSL PQSFLLECLE QVRKIQGDGA ALQEELCATY )
molecular and graphlc KELCHPEELVL LGHSLGIPWA PLSSCPSQAL  (QLAGCLSQLY
Relative mass SGLFLYQGLL QALEGISPEL GPTLDTLOLD VADFATTING
glycosylated protein except 'i'*'EELT"‘T:': ;f::‘m“” B
for complex glycoproteins €. H, N0, M, 18 799
CAS number | [121181-53-1] )
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Active Substance Monographs for rDNA Proteins

MONOGRAPH SECTION

> Definition

« chemical nomenclature =)

* identity and biological activity
 physical form
« assay limits:
- protein content (mass/volume or mass/mass)
- specific activity (IU/mg); by convention in some
cases (e.g. somatropin, insulin)

07/2019:2206
corrected 11.0

FILGRASTIM CONCENTRATED
SOLUTION

Filgrastimi solutio concentrata

DEFINTTION

Solution of a protein having the primary structure of

the 174-amino-acid isoform of human granulocyte
colony-stimulating factor (huG-CSF) plus 1 additional amino
acid, an N-terminal methionine. In contrast to its natural

counterpart, the protein is not glycosylated. huG-CSFE is

produced and secreted by endothelial cells, monocytes and
other immune cells. The protein stimulates the differentiation
and proliferation of leucocyte stem cells into mature
granulocytes.

Content: minimum 0.9 mg of protein per millilitre.

Potency: minimum 0.9 = 10° IU per milligram of protein.
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Active Substance Monographs for rDNA Proteins

MONOGRAPH SECTION

> Production

Always present for biologicals

extensive for vaccines

may contain specific tests for rDNA products
source materials, manufacturing process,
validation, control, in-process testing
mandatory requirements for manufacturers
independent verification difficult
compliance: competent authorities

> Characters*

appearance, hygroscopicity, crystallinity, solubility

useful info for analyst
not analytical requirement

* See also 5.11 Characters section in monographs

-

7

07/2019:2206
corrected 11.0
-
1540
r

=]

FILGRASTIM CONCENTRATED
SOLUTION

Filgrastimi solutio concentrata

()

PRODUCTION

Filgrastim concentrated solution is produced by a method
based on recombinant DNA (rDNA) technology, using
bacteria as host cells.

Prior to release, the following tests are carried out on each
batch of filgrastim concentrated solution, unless exemption
has been granted by the competent authority.

Host-cell-derived proteins. The limit is approved by the
competent authority.

Host-cell- or vector-derived DNA. The limit is approved
by the competent authority.

.

CHARACTERS
Appearance : clear, colourless or slightly yellowish liquid.

J
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Active Substance Monographs for rDNA Proteins

MONOGRAPH SECTION 240 1
R
FILGRASTIM CONCENTRATED

> Identification SOLUTION

Filgrastimi solutio concentrata

* substance-specific, based on unique (...)
aspects of substance’s molecular structure CE— )
and/or Other SpGlelC propertles - A. It shows the expected biological activity (see Assay).

B. Examine the electropherograms obtained in the test for

_ impurities with charges differing from that of filgrastim.
e Often Cross refe rences to TeStS d nd Assay Results: the principal band in the electropherogram
obtained with the test solution is similar in position to

® CO nﬂ rmatlon Of mOIeCU Ie,S: the principal band in the electropherogram obtained with

reference solution (a).

= SIZE C. Examine the chromatograms obtained in the test for
impurities with molecular masses higher than that of

= Seq uence filgrastim.

Results: the principal peak in the chromatogram obtained

- |Soe|ectr|c prOflle with the test solution is similar in retention time to the

principal peak in the chromatogram obtained with the

- chromatographic properties reference solution.

D. Examine the electropherograms obtained under both

= CO rrect fu 1] Ct| Oona | CcO nﬁ g u rat| on reducing and non-reducing conditions in the test for

. . impurities with molecular masses differing from that of
- specific to product (e.g. glycan analysis) Spatim, |
Results: the principal band in the electropherogram

obtained with test solution (a) is similar in position to
the principal band in the electropherogram obtained with
reference solution (b).

E. Examine the chromatograms obtained in the test for related
proteins.
Results: the principal peak in the chromatogram obtained
with the test solution is similar in retention time and shape

to the principal peak in the chromatogram obtained with COUNCIL OF FURGPE
. . the reference solution. I 4042
100 © EDQM, Council of Europe, 2024. All rights reserved. F. Peptide mapping (2.2.55). oot e
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Active Substance Monographs for rDNA Proteins
MONOGRAPH SECTION via s

o

FILGRASTIM CONCENTRATED
> TeStS SOLUTION

Filgrastimi solutio concentrata

« Purity/impurity assessment
« Developed on basis of protein size, (...)
charge and hydrophobicity . \

Impurities with molecular masses higher than that of
« Specific procedures for detection map | Slprastim Size-cxchusion chromatography (2.230):use the
and quantification of specific impurities (...)
if necessa ry Impurities with molecular masses differing from that of
- Limits based on specifications and Dok edacing iod Aoeveediog cactions.
batch data for approved products (...)
« Bacterial endotoxins — covered Leomlectric focusing (oo sy, g from that of flgrastim.
by 2034; may not be repeated) (...)
« Residual solvents — covered by 2034 Releked protnin. Ligod cieoensiogapky (2239): e he
« Inorganic impurities e.g. sulphated ash (..))
Bacterial endotoxins (2.6.14): less than 2 IU in the volume
that contains 1.0 mg of protein.
\, J

/ m COUNCIL OF EUROPE
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Active Substance Monographs for rDNA Proteins

07/2019:2206
EEAE corrected 11.0
0
FILGRASTIM CONCENTRATED

SOLUTION

Filgrastimi solutio concentrata

\

Impurities with molecular masses higher than that of
filgrastim. Size-exclusion chromatography (2.2.30): use the
normalisation procedure.

System suitability: resolution solution:
- refention time: filgrastim monomer = 17 min to 20 min;

- resolution: minimum 3 between the peaks due to the
filgrastim dimer and the filgrastim monomet.

Calculate the percentage content of the dimer, oligomers and

aggregates.

Limits:

- impuritics with molecular masses higher than that of
filgrastim, other than the dimer: maximum 0.5 per cent;

- total of impurities with molecular masses higher than that of
filgrastini: maximum 2 per cent.

Peak - 20.853

Peak? - 21.337

%—aggremles 1317
!

T T T T T T T T T T T T T T
000 200  4bo 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000
Mnutes

J

Isoelectric focusing (2.2.54).

System suitability:
- in the electropherogram obtained with reference

distributed along the entire length of the gel;

- in the electropherogram obtained with reference
solution (a), the pl of the principal band is 5.7 to

Limnit:

\ solution !b (10 per cent).

Impurities with charges differing from that of filgrastim.

solution (c), the relevant isoelectric point markers are

6.3,

- any impurity: no band is more intense than the principal
band in the electropherogram obtained with reference

.n 3

See )

.-

(Rl

'lllll
|

7

Related proteins. Liquid chromatography (2.2.29): use the
normalisation procedure. .

System suitability: reference solution (b):

- symmetry factor: maximum L.8 for the peak due to oo
filgrastim; ows
- peak-to-valley ratio: minimum 2.0, where H, = height s

0020

5 0015
]

xidised filgrastim 2 - 31.549)

xidised filgrastim 1 - 28.228

Q

Filgrastim - 33.200)

above the baseline of the peak due to oxidised filgrastim

Minutes

BO 200 2800 2800 00 MK 2 300

s w0 B0 w0 %

(form 2) and H_ = height above the baseline of the lowest
point of the curve separating this peak from the peak due
to filgrastim.

System suitability: reference solution (c):
- resolution: minimum 1.5 between the peaks due to

filgrastim and reduced filgrastim;

- symmetry factor: maximum 1.8 for the peak due to

filgrastim.

Limits:
- any impurity: for each impurity, maximum 1.0 per cent;
\ - fofal: maximum 2.0 per cent.

Impurities with molecular masses differing from that of
filgrastim. Polyacrylamide gel electrophoresis (2.2.31) under
both reducing and non-reducing conditions.

System suitability:

- reference solution (a): the validation criteria are met;

- a band is seen in the electropherogram obtained with test
solution (e);

- a gradation of intensity of staining is seen in the
electropherograms obtained with test solutions (a) to (e).

Limit: test solution (a):

- impurities with molecular masses lower or higher than that of
filgrastin: no band is more intense than the principal band
in the electropherogram obtained with test solution (d)
(2.0 per cent).

\. J
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Active Substance Monographs for rDNA Proteins
MONOGRAPH SECTION o L

¥

=
FILGRASTIM CONCENTRATED

> Assa y SOLUTION

Filgrastimi solutio concentrata

« protein content (comparative LC, UV
spectroscopy) (...)

- bioassay with ref. to WHO IS or Ph. (s

Protein. Liquid chromatography (2.2.29) as described in the

Eu r Sta nda rd ca I | brated |n IU - test for related proteins with the following modification.

Injection: test solution and reference solution (a).
. . 7 H . Calculate the content of filgrastim (Cg,sH,330N3030,.:5,) taking
* €exce ptIOI’la | |y . 1IN Vivo teSts / into account the assigned content of C,.H,,,N,,,0,,.5, in

physicochemical tests only; example | /= <&

Potency. The potency of the preparation to be examined

is determined by comparison of the dilutions of the test
proced ures preparation with the dilutions of the International Standard
of filgrastim or with a reference preparation calibrated in
International Units.

The International Unit is the activity contained in a stated
amount of the appropriate International Standard. The
equivalence in International Units of the International
Standard is stated by the World Health Organization.

Calculate the potency of the preparation to be examined using
a suitable statistical method, for example the parallel line
assay (5.3).

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The confidence
limits (P = 0.95) are not less than 74 per cent and not more
than 136 per cent of the estimated potency.
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SLIDO

- My filgrastim concentrated solution preparation fulfils the
requirements for protein content and estimated potency
described in Assay. Can potency be considered addressed?

v Yes
v" No
v I don’t know

Correct answer in green!

/ COUNCIL OF EUROPE
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Active Substance Monographs for rDNA Proteins

07/2019:2206
HLAE corrected 11.0
g
FILGRASTIM CONCENTRATED

SOLUTION

Filgrastimi solutio concentrata

7

\.

(..)

Protein. Liquid chromatography (2.2.29) as described in the
test for related proteins with the following modification.

Injection: test solution and reference solution (a).

Calculate the content of filgrastim (Cgyy.H,33,N,,50,,,S,) taking
into account the assigned content of Cy,.H, ,;N,,,0,,.S, in
filgrastim CRS.

Potency. The potency of the preparation to be examined

is determined by comparison of the dilutions of the test
preparation with the dilutions of the International Standard
of filgrastim or with a reference preparation calibrated in
International Units.

The International Unit is the activity contained in a stated
amount of the appropriate International Standard. The
equivalence in International Units of the International
Standard is stated by the World Health Organization.

Calculate the potency of the preparation to be examined using
a suitable statistical method, for example the parallel line
assay (5.3).

The estimated potency is not less than 80 per cent and not
more than 125 per cent of the stated potency. The confidence
limits (P = 0.95) are not less than 74 per cent and not more
than 136 per cent of the estimated potency.

J

DEFINITION

(..)

Content: minimum 0.9 mg of protein per millilitre.
Potency: minimum 0.9 x 10° IU per milligram of protein.

specific activity

Estimated Protein content

potency
0.8 x 108 IU/ml

1.25 x 108 IU/ml
1.0 x 108 IU/ml

Stated potency

1.0 x 108 IU/ml
1.0 x 108 IU/ml
1.0 x 108 IU/ml

1.0 mg/mL
1.25 mg/mL
1.25 mg/mL

Potency (specific

activity)
0.8 x 10° IU/mg ¢
1.0 x 108 1U/mg (/§

0.8 x 108 IU/mg x
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Complexity of Biotherapeutics

)
b
\

Biological
activity:
potency cell-
based assays

Biological
activity:
binding assays

Charge

aminoacid heterogeneity

sequence

Challenge for setting
—> | monograph specifications

Post-translational

modifications . :
and Size variants

glycosylation

Secondary
and tertiary
structure
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Ph. Eur. Monographs for Biotherapeutics

Monograph specifications

= Flexibility of expectations, so that they apply to a large variety L sl
of products:

— Ph. Eur. General Notices (alternative procedures; waiving of tests;
enhanced approaches)

— [“Additional” flexibility

= Prescriptive requirements so that the respective test procedures
can be applied successfully in a control laboratory/allow
independent testing:
— detailed analytical procedures; SST criteria; Ph. Eur. standards
— acceptance criteria for quality attributes
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MONOGRAPH FLEXIBILITY
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Additional Flexibility

Acceptance

Production section Test cept RETEIENCE
{3t [2UIE procedures Criterla for reparations
General Notices) quality attributes Prep
= Requirements related to = Generic methods of = Numeric limits/ ranges = Ph. Eur. reference
process-dependent analysis (e.g. developed (specific activity; primary standards for SST
heterogeneity set in a according to general chapters) SHtILI”VCVt”re; related proteins; , 1n-nouse reference
flexible way — suitable procedures species) preparation — for
\(/‘ae'r% ngtlsy)can profile, charged ghacific analytical " ‘As authorised by the comparative purpose
procedures —‘example’  Competent authority (e.g. matching LC profiles)

(process-dependent quality
procedure attributes)

Monograph flexibility

Individual monographs can address
complexity of biotherapeutics
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Ph. Eur. Monographs for Biotherapeutics: Flexibility (2)

Test procedures: "Suitable” / "Example”

SUITABLE PROCEDURE EXAMPLE PROCEDURE

O general indications on the test procedure | | Q specific instructions, quantities, concentrations,
(main steps to be carried out, type of compositions of reagents/buffers, chromatographic
method, readout, cells, reagents...) conditions etc. together with system suitability

d the term “suitable” is a conventional criteria _ o
term: “In certain monographs [...], the = "The following procedure is given as an example.”
terms St.lltab/e and app /jO’D riate a/je used Terminology defined in Ph. Eur. General Notices
to describe a reagent, micro-organism, test

method etc.; If criteria for suitability are not
described in the monograph, suitability is
demonstrated to the satistaction of the
competent authority.”
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Flexibility: Example procedure

v The “example” analytical procedure has been validated for the intended purpose

Implementation* ” OR

& use the example procedure

Replacement by another suitable
validated procedure

No need to demonstrate equivalence to the

procedure in the monograph
.o
.

subject to approval by
the competent authority.

* As defined in Ph. Eur. General Notices and further explained in general chapter 5.26
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Case Study 1: Erythropoietin Monograph — Production

Production section

General requirements for Specific requirements related to

consistency of process-dependent
production heterogeneity \_

Generic method

Use a suitable method developed
according to general chapter 2.2.59. Glycan analysis of
glycoproteins, section 2-3:

Erythropoietin is produced in rodent cells in vitro by a method
based on recombinant DMA (rDNA) technology. During the
course of product development, it must be demonstrated
that the manufacturing process consistently produces a
product with the expected glycosylation pattern using suitably

qualified assay(s).
— release the glycans using one of the agents described

Requirements for process- in Table 2.2.59.-1, for example peptide N-glycosidase F e R :
related impurities derived (PNGase F); Sl MR .

from th e UpStr eam process — label the released glycans with one of the fluorescent S ek o

labelling agents described in Table 2.2.59.-2, for example $oasse  Krisie
2-aminobenzamide;

Host-cell-derived proteins. The limit is approved by the
competent authm“ﬁ_ i Y - analyse the labelled glycans by liquid chromatography

(2.2.29) using fluorescence detection.

3 N-glycosylation sites (Asn-24, Asn-38, Asn83)

Host-cell and vector-derived DNA. The limit is approved 1 O-glycosylation site (Ser-126)

by the competent authority. Specific procedure as example

The following procedure is given as an example.

M, approx. 30 600 Da

COUNCIL OF EUROPE
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Case Study 1: Erythropoietin Monograph — Production

N-glycan analysis:

specific procedure as example

= Detailed description: T s

— sample preparation

— PNGase digestion

— LC analysis (electrochemical detection):
HPAEC-PAD chromatographic conditions,

53
52 )
mobile phase, gradient, separation conditions; S T |
SST | \)\M
A%AI . AL |

= Identification of peaks: use the chromatogram
supplied with erythropoietin for physicochemical 4
tests CRS to identify the 4 peak clusters Peak clusters correspond to mono- (S1), bi- (S2), tri- (S3) and tetra-sialylated (S4) Mglycans.

corresponding to mono- (S1), bi- (S2), tri- (S3)
and tetra-sialylated (54) N-glycans.
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Case Study 1: Erythropoietin Monograph

N-glycan analysis: reference preparations

Reference solution (a): Erythropoietin for Reference solution (b): a suitable etanercept
physicochemical tests CRS in-house reference preparation [...]
Results: ‘%
- the chromatogram obtained with s - the profile of the chromatogram obtained with the test

qualitatively similar to the chromatogram supplied with solution corresponds to that of the chromatogram obtained
erythropoietin for physicochemical tests CRS. with reference solution (b);

~ the retention times of the peaks in the chromatogram
obtained with the test solution correspond to those in the

chromatogram obtained with reference solution (b);
- no additional peaks are observed in the chromatogram
obtained with the test solution in comparison with the

chromatogram obtained with reference solution (b).
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Case Study 2: Infliximab Monograph — Acceptance Criteria

Fab
(TNF-a
Binding)

Fc
(Effector
Function)

", N-term: Pyro-E
) T, Qo

Deamidation: Asn;

FeyR — ADCC
c1q — CDC
FeRn — Hall-ife

-term: +K1 or +K2
coo- a-amidation

M, approx. 145 kDa (without glycosylation)

C6462 H9960N 1 72802036844

Quality attribute

Protein content

Potency (specific activity)
Host-cell-derived proteins
Host-cell- and vector-derived DNA
Residual protein A

Glycan analysis

Charged variants
(acidic and basic variants)

Peptide mapping (primary structure)
pH

Related proteins (fragmentation)
HMW and LMW species

Protein

Potency (Fab-related) biological
activity

Test procedure

see Assay (protein)

see Assay (protein and potency)
Ph. Eur. 0784; 2.6.34

Ph. Eur. 0784; 2.6.35

Ph. Eur. 2.7.1

Ph. Eur. 2.2.59; Example procedure

A. IEF (Ph. Eur. 2.2.54); Example procedureig %

Alternative method. capillary IEF
B. CEX-HPLC

Trypsin digestion

Ph. Eur. 2.2.3

CE-SDS reducing and non-reducing
SEC

UV determination

TNF-a neutralisation

Example procedure; suitable procedures

Monograph specifications

Acceptance
criteria

v

N BN BN

<\
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SLIDO

 Flexibility in a Ph. Eur. monograph for a complex biotherapeutic is:

Allowed by the Ph. Eur. General Notices.

Built into its Production section.

Provided by analytical procedures given as examples.

Provided by reference to limits approved by the competent authority.
Built into its Identification and Tests section.

Provided by the use of in-house reference preparations in all test
procedures included in the monograph.

X N N X X

Correct answers in green!
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General Chapters (Methods of Analysis)
Supporting Individual Monographs on
Biotherapeutics
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Overview of Applicable General Chapters

Mass spectrometry (2.2.43) Statistical analysis of results of
Capillary electrophoresis (2.2.47) Piological assays and tests (5.3)
Absorption
spectrophotometry, Electrophoresis (2.2.31) Peptide mapping (2.2.55)
UV-Vis (2.2.25)
Total protein (2.5.33) Immunochemical methods (2.7.1) Isoelectric focusing (2.2.54)
Size-exclusion chromatography (2.2.30) Liquid chromatography (2.2.29)

Chromatographic separation techniques (2.2.46)

Amino acid analysis (2.2.56) Glycan analysis of glycoproteins (2.2.59)

ell-based assays for potency
determination of TNF-alpha antagonists
(2.7.26)

Non exhaustive list (...)
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Tools for Analytical Characterisation/Quality Control

Examples
Cell-based assays for

potency determination of
TNF-alpha antagonists
(2.7.26)

Glycan analysis of
glycoproteins (2.2.59)

‘ Fucose
@ sialicAcid O-glycans

) Galactose R \L? N-glycans
@ Mannose f (‘
L] GalNAc * & u{?
B GlcNAc | _
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Glycan Analysis of Glycoproteins (2.2.59) (1)

v’ Different approaches used for glycoprotein glycan analysis: S oTia0aes
= analysis of intact glycoprotein %
= analysis of glycopeptides :
" analysis of released glycans 2.2.59. GLYCAN ANALYSIS OF
= monosaccharides analysis GLYCOPROTEINS
v" Requirements for application and validation of glycan analysis 1. INTRODUCTION
proced ures Glycan analysis is a test to analyse glycan moieties of
glycoproteins. It may involve:
v" Framework for selection of appropriate procedures f whole glycoprotein analysis;
] ] - separation and detection of protein glycoforms;
v Guidance on reference standards: 1) SST (e.g. fetuin, IgG); - analysis of glycopeptides obtained after enzymatic
. . . treatment of the glycoprotein;
2) for Compllance teStlng (SUbStance-SpeCIﬂC) - analysis of released glycans obtained after chemical or
) enzymatic treatment of the glycoprotein.
‘/ LlnkS tO Other relevant general ChapterS, e.g. CE (2.2.47; MS Monosaccharide analysis may complement information
. . . obtained by glycan analysis.
(2243)’ SEC (2230)’ IEX (2246)’ IEF (2254) Glycosylation can play a predominant role in determining the
v Points to consider in analytical procedure development B s i ati o ot tas sl
.. . . unlike transcription, is a non-template-driven enzymatic
v Glycan analySIS IS not a S|ng|e general methOd, but involves modit}cation process that results in glycz;]n heterogeneity. The
. . . i d Iso h i lyc
the application of specific procedures and development of B it oot e e ulials s i
specific glycan maps for each unique glycoprotein. Becicen of the ghycopeotein sadior moulor the canetency of
- . . . the glycosylation pattern during production.
= Specific procedures are therefore indicated in B it o Dk e e e it D
relevant specific monographs. s

COUNC T OF FURGRT
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Glycan Analysis of Glycoproteins (2.2.59) (4)

The following monographs include reference to chapter 2.2.59:

"Use a suitable procedure developed according to general chapter
2.2.59. Glycan analysis of glycoproteins, section 2-3."

¥

« Alteplase for injection (1170)

= Erythropoietin conc. solution (1316)

« Etanercept (2895)

 Follitropin (2285)

 Follitropin concentrated solution (2286)

« Human coagulation factor IX (rDNA) concentrated solution (2522)

« Human coaqgulation factor VIIa (rDNA) concentrated solution (2534)
« Infliximab concentrated solution (2928)

¥

chapter 2.2.59 becomes mandatory
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Standardisation of TNF-alpha Bioassays

> Rapidly growing number of TNF-alpha
antagonists on the market

> Increased variety of approaches to
bioassay selection for assessing and
comparing potencies

» Questions raised concerning the
appropriate choice of potency assays
for particular products and how they
should be designed, conducted, analysed
and applied

Target
Antigen

TNF-alpha prevents TNF-alpha receptor
activation by binding to TNF-alpha,
thereby neutralising the biological
activity of TNF-alpha

Binds only to
human TNF-a
with high:

« Specifity
= Affinity
« Avidity

Biological activity evaluated in cell-based
potency assays using different approaches
for TNF-alpha neutralisation
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Standardisation of TNF-alpha Bioassays

Cell-based assays for potency determination of TNF-alpha antagonists (2.7.26)

analytical tools and practical guidance
to further build on and support testing
general methodologies for potency
determination, widely applicable to the

class of TNF-alpha antagonists

o

Bioassay "Horizontal Standard”
Infliximab ‘,'

Certolizumab pegol

Etanercept (m
j:
Adalimumabz@

Golimumab

» Choice of assays and scope of validation/verification
TNF-alpha

U937 WEHI-164 | NF-kB-inducible L929

antagonist apoptosis cytotoxicity | reporter gene | cytotoxicity
assay assay assay assay

- Procedure A - - Procedure B - - Procedure C - - Procedure D -
Etanercept” o D D D
Infliximab* D o D D
Certolizumab D D ® D
pegol
Adalimumab™ D D D ®
Golimumab™ @) D O O

signifies that procedure has been validated

signifies that suitability has been demonstrated during verification experiments
signifies that suitability has not been evaluated

Ph. Eur. monograph

Draft monograph under elaboration
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TNF-alpha Bioassay Horizontal Standard

Cell-based assay for potency determination of TNF-alpha antagonists (2.7.26)*

* NEW type of general chapter with Cell preparation Analytical procedure control strategy
experimentally verified cell-based assays v system suitability test: quality of RS and

control curves, proper functioning of the
system (max to min ratio between controls)

. TNF-alpha workin
= TNF-alpha neutralisation assays Pha Working

(procedures A, B, C and D):

solutions preparation

> different cell lines/readouts Test solution preparation sample suitability assessment: compare
2 validated for specific TNF-alpha antagonists Reference solution per:ormance 0: EEG SRaSmp'Ie _tIO the "
= suitability (specificity and precision) preparation (product- performance of the RS (similarity/parallelism)
gﬁgggf\t':tedd f%rgeaghflgtlfc-)ilpehi o specific: BRP or IHRS) procedlure-icl:dependenft perliiormance
1l ki) EMILICE IO (242 controls and one-size-fits all criteria
=» assay applied to substances outside the Assay execution

scope of the initial validation or not covered D - -
in an individual monograph for a TNF-alpha OSE-TESPONSE curve Sources of variability identified and

antagonist requires validation SO NN potential mitigation strategies

= Diversifies the choice of bioassays and | EEISICGEIEE LY | described:
facilitates migration to different assays result v' adjustment of assay conditions to satisfy the

= Use of other assays that are acceptable ?uyﬁgznzﬂg:aili;yogriz:tyei:a méhorucfcedures
to the competent authority not excluded *Ph. Eur. Supplement 11.1 Y 2 k

/ COUNCIL OF EUROPE
124 © EDQM, Council of Europe, 2024. All rights reserved. 77
Furapean Diretorate | Divection européenne




Link between Chapter and Individual Monographs

Cell-based assays for potency determination of
TNF-alpha antagonists (2.7.26) — scope:

Cell-based assays for "« Etanercept!
potency determination . Infliximab!
of TNF-alpha <4 - Adalimumab?
antagonists (2.7.26) » Certolizumab pegol
"  Golimumab?3
‘ 1 Ph. Eur. monograph
2 Draft monograph under elaboration
3 New monograph (to be published in Ph. Eur. 11.6)
Cross-reference -
Etanercept M Infliximab concentrated
(2895) solution (2928)

Section ASSAY/POTENCY

= Link created with monographs on TNF-alpha antagonists
— diversifies the choice of suitable bioassays for potency determination

— reinforces and maintains the flexibility already built into the monographs
and the use of Ph. Eur. reference standards
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Link between Chapter and Individual Monographs

Potency. The potency of etanercept is determined by
cumparisulh.e test preparation with the
dilutions o sing a suitable cell-based assay
based on the inhibitory action of etanercept on the biological

activity of TNF-o and a suitable readout for assessing this
inhibitory effect.

The following procedure is given as an example.

assay (27 re A). Carry out the
assay as described with the following modifications.

Test solwtion. Dilute the preparation to be examined with
assay medium to obtain a concentration of about 21 ng/ml.
Use this selution to prepare 10 additional test sample dilutions
{a dilution step of 1.4 has been found suitable) on a dilution
plate. Analyse 2 independent dilutions per plate.

Reference solution. Reconstitute the contents of 1 vial of
etanercept BRP with sterilised water for infections R to obtain

a concentration of 10 000 IU/mL. Further dilute with assay
medium to obtain a concentration of 42 IU/mL. Use this
solution to prepare 10 additional reference sample dilutions
on a dilution plate to generate the standard curve (a dilution
step of 1.4 has been found suitable). Analyse 2 independent
dilutions per plate.

Result: the estimated potency is not less than 80 per cent and
not more than 140 per cent relative to the reference solution.
The confidence limits (P = 0.95) are not less than 80 per cent
and not more than 125 per cent of the estimated potency.

In addition, the following procederes have been found suitable: I

WEHI-164 xlbcity assay (2726, Procedure B)|Carry
out the assay as described with the following modifications.

Test solution. Dilute the preparation to be examined with
assay medium to obtain a concentration of about 96 ng/ml.
Amnalyse 2 independent dilutions per plate.

Reference solution. Reconstitute the contents of 1 vial of
etanercept BRP with sterilised water for injections R to obtain
a concentration of 10 000 IU/mL. Further dilute with assay
medium to obtain a concentration of 192 IU/mL. Analyse

2 independent dilutions per plate.

Plate preparation. Add 300 pL of the test or reference solutions
(colummn 2, rows A-H). Further prepare a series of 1.5-fold
dilations (columns 3-12, rows A-H), by removing 200 pL from
column 2 and transferring to the adjacent well in colummn 3,
repeating for subsequent wells.

| NF-gB-inducible reporter

gene assay (2726, Procedure C). |

Carry out the assay as described with the following
maodifications.

Test solution. Dilute the preparation to be examined with
assay medium to obtain a concentration of about 1000 ng/mL.
Use this solution to prepare 11 test sample dilutions in the
range 1.0-200.0 ng/mL (a dilution step of 1.7 has been found
suitable) on a dilution plate. Analyse 2 independent dilutions
per plate.

Reference solution. Reconstitute the contents of 1 vial of
etanercept BRP with sterilised water for infections R to obtain
a concentration of 10 000 IU/mL. Further dilute with assay
medium to obtain a concentration of 400 IUfmL. Use this
solution to prepare 10 additional reference sample dilutions
(a dilution step of 1.7 has been found suitable) on a dilution
plate. Analyse 2 independent dilutions per plate.

L929 ¢ 27 36, Procedure )| Carry out the
assay as described with the following modifications.

Test solution. Dilute the preparation to be examined with
assay medinm to obtain a concentration of 45 ng/mlL. Use this
solution to prepare 11 test sample dilutions, starting from

10 ngfmlL (& dilution step of 1.7 has been found suitable) on a
dilution plate. Analyse 2 independent dilutions per plate.

Reference solution. Reconstitute the contents of 1 vial of
etanercept BRP with sterilised waler for injections R to obtain
a concentration of 10 000 IU/mL. Further dilute with assay
medium to obtain a concentration of 20 IU/mL. Use this
solution to prepare 10 additional reference sample dilutions
{a dilution step of 1.7 has been found suitable) on a dilution
plate. Analyse ? independent dilutions per plate.

Etanercept (2895)

Acceptance criteria (relative potency by example procedure)

Potency. The potency of infliximab is determined by
comparican of dilutions of the test preparation with dilutions
of sing a suitable cell-based assay based on
the inhibitory action of intliximab on the biological activity
of TNF-a with a suitable readout for assessing this inhibitory
effect.

The following procedure is given as an example. I

WEHI- 164 cytotoxicity {2.7.26, Procedure B)| Carry
out the assay as described with the following modihcations.
Reference solution. Reconstitute the contents of 1 vial of
infliximab BRP with sterilised water for injections R to obtain
a concentration of 500 1U/mL. Further dilute with assay
medium to obtain a concentration of 6.4 IU/mL. Analyse 2
independent dilutions per plate.

Result: the estimated potency is not less than 80 per cent and
not more than 120 per cent relative to the reference solution.
The confidence limits (P = 0.95) are not less than 80 per cent
and not more than 125 per cent of the estimated potency.

o bl

i . LE () - FENE ASSAN 0, FOCE
Carry out the assay as described with the following
modifications.

Reference solution. Reconstitute the contents of 1 vial of
infliximab BRP with sterilised water for injections R to obtain
a concentration of 500 1U/mL. Further dilute with assay
medium to obtain a concentration of 8 [U/mL. Use this
solution to prepare 10 additional reference sample dilutions
(a dilution step of 1.7 has been found suitable) on a dilution
plate. Analyse 2 independent dilutions per plate.

| L929 cytotoxicity assay (2.7.26, Procedure D). Carry out the

assay as described with the following modifications.
Reference solution. Reconstitute the contents of 1 vial of
infliximab BRP with sterilised water for injections R to obtain
a concentration of 500 1U/mL. Further dilute with assay
medium to obtain a concentration of 1.0 IU/mL. Use this
solution to prepare 10 additional reference sample dilutions

I In addition, the following procedures have been found suitable

;I (a dilution step of 1.7 has been found suitable) on a dilution

| U937 apoptosis assay (2.7.26, Procedure A)|Carry out the
assay as described with the following modifcations.

Reference solution. Reconstitute the contents of 1 vial of
infliximab BRP with sterilised water for injections R to obtain
a concentration of 500 1U/mL. Further dilute with assay
medium to obtain a concentration of 12.5 IU/mL. Use this
solution to prepare 10 additional reference sample dilutions
on a dilution plate to generate the standard curve (a dilution
step of 2 has been found suitable). Analyse 2 independent
dilutions per plate.

plate. Analyse 2 independent dilutions per plate.

Infliximab concentrated
solution (2928)

Suitable TNF-alpha neutral

isation assay — calibration with:

Etanercept BRP

=

U937 apoptosis assay
(2.7.26, Procedure A)

Infliximab BRP

The following procedure is given as an example

WEHI-164 cytotoxicity assay
(2.7.26, Procedure B)

— estimated potency relative to RS
— confidence limits (P = 0.95)

=

In addition, the following procedures have been found suitable
2.7.26, Procedures B, C, D 2.7.26, Procedures A, Cand D

“suitable”, “example procedure” defined in Ph. Eur. General Notices

/7 COUNCIL OF EUROPE

Furapean Directorate
o the Quelty

of Medicines

& Health{are:
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SLIDO

Potency of etanercept X is determined using an in-house U937 apoptosis
assay with a different setup compared with the example procedure given
in the Etanercept (2895) monograph. Is this product compliant with the
Ph. Eur.?

* Yes, the monograph allows for flexibility as regards the assay format.

 Yes, with the note that the in-house reference standard used is to be
established by comparison with the Ph. Eur. Etanercept BRP, to which it is
traceable.

* No, the user needs to determine the specific activity of the protein in line with
the assay section of the monograph and the result has to fulfil the monographs
acceptance criteria.

* Yes, if the in-house potency assay is validated and demonstrated comparable to
the pharmacopoeial procedure.
Correct answer in green!
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Strategy for Ph. Eur. Quality Standards for
Multi-source Monoclonal Antibodies:
Monographs and Horizontal Standards
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Ph. Eur. Standards for Multi-source Mabs: Approaches

» Target product classes and specific drug substance(s) (built-in flexibility)

» Develop general methods of analysis to support analytical testing:
broad applicability, performance characteristics

-

> Explore flexible concepts and new types of standardisation
(“horizontal standards”):

= Focus on key quality attributes and associated testing strategies

= Establish suitable common expectations and general methodologies with
broad applicability

= Contribute to standardisation of therapeutic monoclonal antibodies
through rationalisation of methodologies and common functionalities

= Help guide analytical procedure development, enabling flexibility for the
adoption of newer analytical technologies throughout the product
lifecycle and the use of alternative methods
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MADbs: Approaches to Public Standard-Setting

Ustekinumab
(3165)! Monographs Horizontal standards BULAGLIEE

phase

Adalimumab (G (general chapters)
(3 147)2 sequsxli and

ell-based assays for potency

i
concentrated bl
determination of TNF-alpha

solution (3103)3
antagonists (2.7.26)

.. MW and size
Infliximab
Fab-mediated Fc effector
Performance-based standards

concentrated (.2 ST
solution (2928)*| —phase
Size-exclusion chromatography Capillary isoelectric focusing for

Etanercept
(2895) for recombinant therapeutic recombinant therapeutic

Dafinition monoclonal antibodies (2.5.43)* | | monoclonal antibodies (2.5.44)*

PrOdUCt|0n Vertical Approach

Horizontal Approach

Maximum
versatility

Identification

Tests

Assay/Content

Assay/Potency

: : lunder elaboration; 2under elaboration as part of MAB pilot phase; e, {4 COUNCEUROPE
130 © EDQM, Coundil of Europe, 2024. All rights reserved 3to be published in Ph. Eur. Suppl. 11.6 (07/2024); “Ph. Eur. monograph elaborated as part of MAB pilot phase wsn. e et

CONSEIL DE I'EUROPE



Performance-based Standards: Key Aspects

A\

Based on validated analytical procedures (mAb-specific), extended to a wide range of mAbs

Evaluation of selected analytical procedures through collaborative studies involving
multiple laboratories, with the aim to:

= verify their applicability as suitable generic/multi-product procedures for mAb analysis
» Knowledge/data gathered on:

= analytical procedure performance characteristics and associated criteria

= gsystem suitability, system performance, assay acceptance criteria

= requirements for peak resolution and guidance on peak integration approaches
= identification of appropriate controls and reference materials

/ imaged cIEF ﬂm I*"

A\

Monomer

-

7.498 o] HMWS | LMWS
-3 2 | i
¥ 0o © Marker pl 7.05 ;757 ows] g2 |\ 32 o §|
o) = ' 8 A \_ =3 ] Y
@© 71 - -2 1 onomer
I E h o S e IEENN  SE-UPLC E|
o B S T m; 5 | /
000 200 400 6.00 800 10.00 1200 40 16.00 1800 2000 ] |
Mirutes 2 |
S L e e e B e e e ey e e O L - - - ‘ - ‘ ous| HMWS | | LMWS

26.00 28.00 30.00 32.00 34.00 6.5 7.0 7.5 8.0 8.5 9.0 ] I A
Minutes 1L L R A Y

|- pH range -| - pH range | - |
7.3 6.9 7.2 7.7 - o - O e
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Horizontal Standard Development Beyond Product Class

- 2.5.44 Capillary isoelectric focusing for « 2.5.43 Size exclusion chromatography
recombinant therapeutic monoclonal for recombinant therapeutic monoclonal
antibodies: antibodies:

S - CIEF and imaged cIEF procedures for analysis of - widely used methodology for determination
% charge heterogeneity of mAbs, to monitor identity, of size variants (monomer, HMWS);
g 5 quality, production consistency quantitation of LMWS can be highly variable
S8 - based on data generated in multi-laboratory study depending on the mAb analysed
D .
Gl - system performance, system suitability and assay - Multi-product SE-HPLC and SE-UPLC
£ £ acceptance criteria; use of reference standards procedures, given as examples
(] . -
54 - guidance on aspects to consider for product- - suitability of selected SEC procedures QILD
specific application (development and validation) demonstrated by collaborative study W

“"Performance-based standards”

=» well-defined analytical procedures and tools to control analytical
procedure performance (including reference materials)

=» facilitate evaluation of key quality attributes of mAbs
(charge heterogeneity, size variants)
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Ph. Eur. Standards for mAbs: Summary

T —
Combined Approach

Ph. Eur. Standards for
Therapeutic Monoclonal Antibodies:
Development Approaches

MONOGRAPHS* PRODUCT CLASS -

BASED STANDARDS

= product classes/sub-classes
quality attributes
s TNF-alpha neutralisation
TNF-alpha antagonists

ges
£ ivity; primary stan: alua
stru e oleins, L an
Spacies Syed ity
g w bt G e
autharity' % preparation - for
| quality

p ive purposes
attributes) {e.q. matching LC profiles)

PERFORMANCE-
BASED STANDARDS

= platform methodologies
= performance characteristics
= reference standards

= built-in flexibility
= examples of suitable
procedures

infliximab ~ etanercept adalimumab golimumab certolizumab
TSNS IO (PEGylated
Fab'-fragment)

=p e ) L HORIZONTAL STANDARDS
PRODUCT KNOWLEDGE, CASE STUDIES, COLLABORATIVE TESTING

* Buda M., Kolaj-Robin O., Charton E. Biotherapeutic Products in the European Pharmacopoeia: Have all Challenges Been Tackled? Generics and Biosimilars Initiative Journal. 2022;11(1)
Buda M. Development of Ph. Eur. standards for therapeutic monocilonal antibodies: infliximab case study. Generics and Biosimilars Initiative Journal. 2022;11(3)
/ m COUNC EUROPE
72" \\‘_?A{WN!HH! : y
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Survey on Strategy for Quality Standards for mAbs

> MAB pilot phase: aim to explore feasibility of establishing quality standards
for mAbs based on the specifications of more than one marketed product
(“"multi-source mAbs”), using a twofold approach:

= develop general chapters on analytical procedures applicable to a wide
range or to classes of mAbs (“horizontal standards”)

= elaborate individual monographs for multi-source mAbs.

> Survey aims to gather feedback on the approach taken in the "MAB pilot
phase”, based on concrete examples.

Click here to participate in the survey

- Deadline for participation: 31 March 2024 -
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https://www.edqm.eu/en/-/survey-on-strategy-for-ph.-eur.-quality-standards-for-monoclonal-antibodies

THE EUROPEAN
DIRECTORATE FOR THE
QUALITY OF MEDICINES
& HEALTHCARE

(EDQM)
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Ve e | 2024 EDQM TRAININ PROGRAMME ON EUROPEAN
odule 1: General concepts. - HARMACOPOEIA,T{& RELATED TQJBIOLOGICALS
R

Biotherapeutics and ATMPs AND ON MICROBIOLOGY CHAPTERS

30 JANUARY 2024 - 13:00-16:15 (CET, FRAMCE)

Biotherapeutics
Mihaela Buda, EDQM, Council of Europe

Advanced therapy medicinal products (ATMPs)

COUNCIL OF EUROPE
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ls Cell and gene therapy — Ph. Eur. portfolio

[ General overarching texts

PORTFOL

» 5.14 Gene transfer medicinal products for human use

» 5.2.12 Raw materials of biological origin for the production of cell-based and gene therapy medicinal products

h  General methods: f ; General chapters:
&” numeration & viability _ j Microbiology aspects & viral safety

> 2.7.23 Numeration of CD34+/CD45+ cells in

> 2.6.1 Sterility
haematopoietic products » 5.1.6 Alternative methods for control of microbiological quality
» 2.7.24 Flow cytometry » 2.6.27 Microbiological examination of cell-based preparations
» 2.7.28 Colony-forming cell assay for human > 2.6.39 Microbiological examination of human tissues
haematopoietic progenitor cells > 2.6.14 Bacterial endotoxins - 2.6.30 MAT - 2.6.32 rFC
> 2.7.29 Nucleated cell count and viability > 2.6.7 Mycoplasmas
» 2.6.35 Quantification and characterisation of > 5.1.7 Viral safety
host-cell DNA » 5.2.8 TSE
[ Monographs ti} ]

» Bovine serum (2262) » Human haematopoietic stem cells (2323)
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Cell and gene therapy — Ph. Eur. portfolio

[ General overarching texts

under revision
Recently published/revised )

> 5.14 Gene transfer medicinal products for human use { )

» 5.2.12 Raw materials of biological origin for the production of cell-based and gene therapy medicinal products

g% General methods: jf J{ General chapters:
25y numeration & viability Microbiology aspects & viral safety

> 2 7.23 Numeration of CD34+/CD45+ cellsin > 2.6.1 Sterility

haematopoietic products > 5.1.6 Alternative methods for control of microbiological quality
> 2.7.24 Flow cytometry > 2.6.27 Microbiological examination of cell-based preparations
» 2.7.28 Colony-forming cell assay for human > 2.6.39 Microbiological examination of human tissues

haematopoietic progenitor cells » 2.6.14 Bacterial endotoxins - 2.6.30 MAT - 2.6.32 rFC
» 2.7.29 Nucleated cell count and viability » 2.6.7 Mycoplasmas
» 2.6.35 Quantification and characterisation of > 5.1.7 Viral safety

host-cell DNA » 5.2.8 TSE

[ Monographs ti:} ]

» Bovine serum (2262) » Human haematopoietic stem cells (2323)
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Cell and gene therapy — Ph. Eur. portfolio

General overarching texts

3186 Gene therapy medicinal products for human use %nder;eviﬂg;v_h revieed
5.34 Additional information on gene therapy medicinal products for human use ccently pubishedirevised
5.2.12 Raw materials of biological origin for the production of cell-based and gene therapy medicinal products
5.32 Cell-based preparations

5.14 Gene transfer medicinal products for human use {undere/aborat/on A

YV VYV

g% General methods: jf J{ General chapters:
25y numeration & viability Microbiology aspects & viral safety

> 2 7.23 Numeration of CD34+/CD45+ cellsin > 2.6.1 Sterility

haematopoietic products > 5.1.6 Alternative methods for control of microbiological quality
> 2.7.24 Flow cytometry > 2.6.27 Microbiological examination of cell-based preparations
» 2.7.28 Colony-forming cell assay for human > 2.6.39 Microbiological examination of human tissues

haematopoietic progenitor cells » 2.6.14 Bacterial endotoxins - 2.6.30 MAT - 2.6.32 rFC
» 2.7.29 Nucleated cell count and viability » 2.6.7 Mycoplasmas
» 2.6.35 Quantification and characterisation of > 5.1.7 Viral safety

host-cell DNA » 5.2.8 TSE

[ Monographs ti:} ]

» Bovine serum (2262) » Human haematopoietic stem cells (2323)
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Cell and gene therapy — Ph. Eur. portfolio

General overarching texts

3186 Gene therapy medicinal products for human use %nder;ev/ﬂg;zh revieed
5.34 Additional information on gene therapy medicinal products for human use ccently pubishedirevised
5.2.12 Raw materials of biological origin for the production of cell-based and gene therapy medicinal products
5.32 Cell-based preparations

= h  General methods: General chapters: .
B &9 numeration & viability ‘ 777777777 Microbiology aspects & viral safety &
> 2 7 23 Numeration of CD34+/CD45+ ceIIs in 2.6 1 Crarilithy
haematopoietic products 5. .
> 2.7.24 Flow cytometry

>

>

>

» 2.7.28 Colony-forming cell assay for human | »
haematopoietic progenitor cells >
>

>

\>

5.14 Gene transfer medicinal products for human use {undere/aboration A

YV VYV

—_—

Module 4: Microbiology s

01 FEERUARY 2024 — 13:00-16:15 {CET, FRANCE)

\_>_2.7.29 Nucleated cell count and viability
» 2.6.35 Quantification and characterisation of
host-cell DNA

[ Monographs =
» Bovine serum (2262) » Human haematopoietic stem cells (2323)

5 1.7 Viral safety
5.2.8 TSE )
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1
2
3.
4

General methods — revised texts

Introduction
CFC specificity
QA for CFC assay
. CFC assay

4.1 Materials

4.2 Cell culture

4.3 Plating

olony-forming cell assay for human\
haematopoietic progenitor cells

(2.7.28)

4.4 Enumeration and identification of the

colonies

4.5 Expression of the results
5. Analytical procedure validation

6. Glossary

o

Clarification of definition of colony-forming cells
(CFCs) and their functional capacity

/l —
Enhanced standardisation
« Importance to control and document source of materials

Recommend using materials with low level of bacterial endotoxins
Recommendation of serum-free medium and recombinant growth

factors

Address the cell processing prior to CFC assay (e.g. depletion of
erythrocytes for freshly collected cells)

Replicate dishes seeded for the examination of a suspension of single cells
Standardisation using the number of CD34/CD45+ cells seeded by plate
Commercially available media encouraged

Inclusion of fully and semi-automated systems

More detailed
recommendations on
analytical validation
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Nucleated cell count and viability «,“
(2.7.29)

1. General considerations
2. Technical considerations
2.1. Sample preparation and test
conditions
2.2. Dye-exclusion methods
3. Manual cell counting and viability
3.1. Cell count
3.2. Viability analysis

4. Automated cell counting and viability ﬁ
4.1. Cell count
4.2. Viability analysis
4.3. Methods

Flow cytometry
Image cytometry
5. Procedure validation
Prerequisites
Suitability of sample material
Recommended experimental design

™

( Recommendations on
analytical validation

/T

Table summarising information on commonly used dyes ]

[Addition of image cytometry }

Table summarising main characteristics
of flow cytometry and image cytometry

Supplement 11.3

Implementation: |
1 January 2024 &

\_ Recommendation on validation parametersj
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SLIDO

Can I use Nucleated cell count and
viability (2.7.29) in the context of
cells used in a bioassay?

O Yes
O No
0 I don’t know
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Can I use Nucleated cell count and ?
viability (2.7.29) in the context of
m. cells used in a bioassay?

Nucleated cell count and viability
(2.7.29)

Chapter scope: nucleated cell count and viability for cell suspension

Elaborated with cellular products in mind but it may be applicable in other
cases such as cells used in bioassay

111

Considerations on method validation provided in the chapter

Yes
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Cell and gene therapy — Ph. Eur. portfolio

General overarching texts

>
» 3186 Gene therapy medicinal products for human use %"de;fvfﬂg;? e revised
> 5.34 Additional information on gene therapy medicinal products for human use STV PIEIETTERE
>

>

5.14 Gene transfer medicinal products for human use {undere/aboration

5.2.12 Raw materials of biological origin for the production of cell-based and gene therapy medicinal products
5.32 Cell-based preparations

= / _ i) 2
h  General methods: f General chapters: .
E3%’ numeration & viability j Microbiology aspects & viral safety &

> 2 7 23 Numeration of CD34+/CD45+ cells in 2. Fic’mr-hh/
5.

haematopoietic products

> 2.7.24 Flow cytometry

» 2.7.28 Colony-forming cell assay for human
haematopoietic progenitor cells

» 2.7.29 Nucleated cell count and viability

> 2.6.35 Quantification and characterisation of
host-cell DNA

[ Monographs =
» Bovine serum (2262) » Human haematopoietic stem cells (2323)

J

—_—

Module 4: Microbiology s

01 FEERUARY 2024 — 13:00-16:15 {CET, FRANCE)

5 1.7 Viral safety
5.2.8 TSE )

/VVVVVVVV
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General overarching texts — GTP texts

Gene transfer medicinal \

products for human use (5.14)
Raw materials of biological origin for

the production of cell-based and gene
Adopted 2005 therapy medicinal products (5.2.12)

Ph. Eur. 5.6 | , Scope

(Jan 2007) * Risk assessment

* General requirements

* Sera and serum replacements

* Proteins produced by rDNA technology

* Proteins extracted from biological material

* Vectors
Adopted 2008K /

* Definition, Production \
Recombinant vectors
Genetically modified cells
e Plasmid vectors for human use
* Bacterial cells used for the manufacture
of plasmid vectors for human use
* Adenovirus vectors for human use

& Poxvirus for human use /

e Adeno-associated-virus vectors

for human use Ph. Eur. 6.6
* Retroviridae-derived vectors for (Jan 2010) Agﬁpéeuﬁl’ 290(1)5
\\uman use ) (Jan 2017)
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SLIDO

Which text do I have to follow for my
intravenous AAV vector-based GTMP?

d Gene transfer medicinal products for human use (5.14)

O Raw materials for cell-based and gene therapy medicinal products (5.2.12)

A Products of recombinant DNA technology (0784)

O Pharmaceutical preparations (2619)

A Live biotherapeutic products for human use (3053)

d Substances for pharmaceutical use (2034)

O Parenteral preparations (0520)

d Products with risks of transmitting agents of animal spongiform encephalopathies (1483)
Q I don’t know
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Which text do I have to follow for my AAV 7
intravenous vector-based GTMP? -~

‘ There is currently no monograph specific for AAV vectors in the Ph. Eur.

3 Gene transfer medicinal products for human use (5.14) ‘ General monographs apply
O Raw materials for cell-based and gene therapy medicinal

/> 0784 — not applicable to recombinant organisr@

products (5.2.12) _ _ _ _
Q Products of recombinant DNA technology (0784) intended to be used directly in man or animals
M Pharmaceutical preparations (2619) €.9. recombinant vectors or vaccines
Q Live biotherapeutic products for human use (3053) > 3053 — covers medicinal products containing
M Substances for pharmaceutical use (2034) live microorganisms (bacteria or yeasts) for
M Parenteral preparations (0520) human use applied orally or vaginally; FMT and
M Products with risks of transmitting agents of animal \__GTP excluded 9%
. ?%%nngéfﬁqurg Wencephalopathles (1483) [ (5.14), (5.2.12) not legally j
binding but widely applied
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General overarching texts — GTP texts

» General chapters = not legally binding but reflecting the consensus of Ph. Eur.

member states
» The provisions of the chapter do not exclude the use of different

production and control methods.
2 Widely recognised and used

Raw materials of biological origin for the production of
cell-based and gene therapy medicinal products (5.2.12)

7z

o=
22 March 2018
EUROPEAN MEDICINES AGENCY

EMA/CAT/80183/2014
Committee for Advanced Therapies (CAT) SCIENCE MEDICINES HEALTH

Guideline on the quality, non-clinical and clinical aspects
of gene therapy medicinal products

Gene transfer medicinal
products for human use (5.14)

[g o EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH
Guidelines relevant for advanced therapy medicinal

products
(Advanced therap\es) (Regu\atory and procedural gu‘\dance) (Research and developm nt)

European The following monograph from the European Pharmacopoeia (Ph. Eur) should be
Pharmacopoeia Cf considered, where relevant:

Ph.Eur. monograph 5.14 Gene transfer medicinal products for human use

01/2010:51400

(017 ) EUROPEAN ) Eudralex )

The Rules Governing Medicinal Products in the European Union
« General chapter 5.2.12 Raw materials for the production of cell-based and - COMMISSION Volume 4
gene therapy medicinal products Good Manufacturing Practice
0 Guidelines on Good Manufacturing Practice specific to Advanced
Therapv Medicinal Products
/ COUNCIL OF EUROPE

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES

ES HEALTH

12 November 2020
EMA/CAT/GTWP/671639/2008 Rev. 1 - col
Committee for Advanced Therapies (CAT)
) européenin
lité

Guideline on quality, non-clinical and clinical aspects of
medicinal products containing genetically modified cells

CONSEIL DE I'EUROPE




5.2.12 Raw materials for cell-based and gene therapy medicinal products

Raw materials of biological origin for the production of
cell-based and gene therapy medicinal products (5.2.12)

© ~

(> To identify the critical quality attributes of
raw materials

» To harmonise variable practices
» To encourage raw materials manufacturers

to: . : :
d tent defined i intended use) the raw material in
provide consistent, predefined quality accordance with the requirements given

« record and share information on the in the general chapter
origin and quality of the raw material - user of a raw material to ensure it is

> To help users to manage batch-to-batch ?fltisn'j]"tt:ble ql;:a_II;_tI\_{c ;or the specific use
\ variations and changes in raw materials / \ Hitimate responsibiity /

/> Address the quality of raw materials at early\
stage of development to avoid extra work

> Clarifies responsibilities

« manufacturer of a raw material to
qualify (prove to be suitable for the
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SLIDO

Is serum- and xeno-component free
medium in scope of 5.2.12?

O Yes

0 No

O I don’t know
Q It depends

151 © EDQM, Council of Europe, 2024. All rights reserved. e e




Is serum- and xeno-component free ?
medium in scope of 5.2.12? ~

Raw materials of biological origin for the production of
cell-based and gene therapy medicinal products (5.2.12)

No, if medium fully synthetic

‘ Yes, partially, if it contains additives such as e.g. human serum albumin
/

N )
Applies to: Not in the scope:
» sera and serum replacement » chemically synthesised raw materials: e.qg.
> proteins produced by recombinant DNA technology basal media (purely composed of chemicals)
> proteins extracted from biological materials > synthetic peptides or polynucleotides
> vectors » medical devices and plastics
NG J
M It depends
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5.2.12 Raw materials for cell-based and gene therapy medicinal products

therapy medicinal products (5.2.12)

* Scope

* Risk assessment

* General requirements

* Sera and serum replacements

* Proteins produced by rDNA technology

! Vectors

Raw materials of biological origin for
the production of cell-based and gene

* Proteins extracted from biological material

/

Risk assessment

» Evaluation of the RM impact on the quality, safety and

performed by the user

To consider:
> biological origin
» traceability of the raw material

» production steps
&ability of the drug product manufacturing process to

control or remove the raw material from medicinal prod

efficacy of cell-based/gene therapy medicinal product to be

> Risk factors evaluated in relation to the clinical benefit/risk

~
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5.2.12 Raw materials for cell-based and gene therapy medicinal products

REQUIREMENTS

Raw materials of biological origin for
the production of cell-based and gene
therapy medicinal products (5.2.12)

* Scope

* Risk assessment

* General requirements

* Sera and serum replacements

* Proteins produced by rDNA technology

* Proteins extracted from biological material

! Vectors /

4 General Requirements I
> Minimise the use of raw materials of human or animal origin

> Traceability required
« Human origin materials — each donation to be followed from the donation to
the raw material and to the final product, and vice versa

« Animal origin materials — if origin not fully traceable, information of their
geographic location at sourcing time

« Vectors or rDNA proteins — traceability to MCB/virus seed lot

> Minimisation of the risk of transmitting adventitious agents

« Human origin materials — carefully evaluated donors adequately tested for
infectious transmissible agents (compliance with appropriate EU and/or
national legislation)

» Animal origin materials — specific health requirements, fit for human
consumption and reared under controlled conditions

 Viral risk assessment (extent dependent on the original risk assessment)
according to Viral safety (5.1.7)

« Transmissible spongiform encephalopathies — risk assessment and
minimisation of the risk according to TSE chapter (5.2.8)

« Special attention to pooling (limitation of pooled donations)

« Sufficient methods/production process optimised for inactivation/removal of

K adventitious agents) /
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5.2.12 Raw materials for cell-based and gene therapy medicinal products

REQUIREMENTS

Raw materials of biological origin for
the production of cell-based and gene
therapy medicinal products (5.2.12)

* Scope

* Risk assessment

* General requirements

* Sera and serum replacements

* Proteins produced by rDNA technology

* Proteins extracted from biological material

! Vectors /

/

General Requirements: cont.

Must meet pre-defined quality requirements for identity, purity

and biological activity

immunochemical properties

Appearance (2.2.1 & 2.2.2)
Solubility

Osmolality (2.2.35)

pH (2.2.3)

Elemental impurities

Total protein (2.5.33)

Microbiological control — Sterility (2.6.1) or microbial contamination (2.6.12)

> Identification — specific for the RM,
structure/composition or other physico-chemical, biological or

YVVVYVYVYVY

Viral contamination
BET (2.6.14)
Mycoplasmas (2.6.7)
Water (5.2.12)
Related substances

Stabiliser (including antibiotics) — presence justified, impact assessed

Content

Biological activity (where relevant)

addresses molecular

\

%

Y @\7 VV VVVVVY

Use of reference material or representative reference batch; Ph.

Eur. or WHO IS recommended where available

)
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5.2.12 Raw materials for cell-based and gene therapy medicinal products

REQUIREMENTS

the production of cell-based and gene
therapy medicinal products (5.2.12)

* Scope
* Risk assessment
* General requirements

Sera and serum replacements (incl. blood
and other cellular components, platelet
lysates, conditioned media)

Proteins produced by rDNA technology
(incl. Growth factors, cytokines, hormones,
enzymes and mAbs)

Proteins extracted from biological material
(incl. enzymes (e.g. trypsin), polyclonal Abs,
other proteins (e.g. albumin), peptides)
Vectors (incl. DNA vectors (e.g. plasmids,

Raw materials of biological origin for \

/

> Sera and serum replacements

« Special attention to verifying the batch consistency and performance

« Cell bank system preferred for conditioned media

» Additional tests for haemoglobin, cell-derived impurities, specific viral
contaminants

« Reference to viral safety in Bovine serum (2262) and Human plasma for
fractionation (0853) (for human serum) monographs

> rDNA proteins

» Well-characterised host-vector system, using MCB & WCB
» Particular attention to product-related impurities
« Additional tests for HCP, hcDNA, vector DNA

> Proteins extracted from biological material

« Reducing levels of process-related impurities such as blood components,
tissue fragments or contaminating proteins

« Particular attention to product-related impurities (e.g. antibodies with
undefined specificity, degradation and oxidation products, oligomers and
aggregates)

> Vectors

\

+ Specific (more detailed) requirements

transposon vectors), viral vectors and
bacteria (e.g. modified Lactococcus speciW

k- Principles of the chapter apply; reference to 5.14
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5.14 Gene transfer medicinal products for human use

Gene transfer medicinal \
products for human use (5.14)

e )
* Provides framework of requirements applicable

to the production and control of the products
« Applicable for approved products

* Definition, Production
Recombinant vectors
Genetically modified cells

e Plasmid vectors for human use « Application to products used during clinical
* Bacterial cells used for the manufacture trials decided by the competent authority
of plasmid vectors for human use « Alternative production and control methods
* Adenovirus vectors for human use acceptable to the competent authority not
* Poxvirus for human use excluded
* Adeno-associated-virus vectors for - 4
human use

Retroviridae-derived vectors for

k human use /
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Ph. Eur. Gene Therapy Products texts: built-in flexibility

[ pDNA Biological activity. Wherever possible, biological\
.. activity is assessed (...). It may be necessary to

iy

The quality of the raw materials may be considered

according to the stage of development of the cell-based or
gene therapy medicinal product [...].

& % supplement the bioassay with WB and ELISA assay to

’{~=(3,;§ assess the integrity and quantity of the expressed

\_ product )r N - - ~
e - - ~ Content. The content (e.g. protein Stabiliser. Where
AdV Vector particle concentration. It is content)/composition of the raw applicable, it complies with
performed by a suitable technique (for material is determined by an the limits defined for the
example, liquid chromatography, appropriate qualified method. particular raw material.
absorbance measurement or NAT (2.6.21)). \. y, \. J

v Flexible wording
Gene transfer medicinal v Suitable methods

products for human use (5.14)

Raw materials of biological origin for
v ical the production of cell-based and gene
No numerica therapy medicinal products (5.2.12)

acceptance criteria

Biological activity. Where relevant, the
\ biological activity is determined by a
Replication-competent suitable assay. Where relevant (e.g. for
adenovirus/AAV enzymes), the biological activity is
concentration: within expressed per milligram of total protein
the limits approved for \(Spedﬁc activity).

- the particular preparation. ='/

Expression of the genetic insert product. It
- is determined wherever possible,
&l following inoculation of cell cultures with
= the product at a predetermined multiplicity
of infection, by suitable immunochemical AdV
(2.7.1) or biochemical assays or by flow |
cytometry (2.7.24). '

Pox

ks 4:;*-




SLIDO

Is the section Plasmid vectors for human use applicable
for plasmids used for preparation of vectors for
subsequent genetic modification of cells?

O Yes
3 No
I don't know
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Is the section Plasmid vectors for human use applicable
for plasmids used for preparation of vectors for -
subsequent genetic modification of cells?

Plasmid vectors for human use

. DEFINITION
Gene transfer medicinal : L
products for human use (5.14) (...) They are used to transfer genetic material into human

somatic cells /n vivo or to genetically modify autologous,
allogeneic, xenogeneic or bacterial cells before
administration to humans. (...)

Requirements for plasmids used for production of
recombinant vectors outlined in individual sections.

M No
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5.14 Gene transfer medicinal products for human use — AAV vectors

~

Gene transfer medicinal _ : .
products for human use (5.14) » Complete description (including ID, source, means
4 of isolation, sequence, source and function of

& ADENO-ASSOCIATED-VIRUS VECTORS A plasmid components)
FOR HUMAN USE > Production based on bacterial cell-bank system
Definition @) MANGEACTURE OF PLASMID VECTORs
Prod uction FOR HUMAN USE
Vector construction , IR

¢ €

Vector production y REQUIREMENTS
TR

Packaging and producery
Plasmids > Identification

Viruses used for production

A\,

> _ » Genomic integrity S0y
Production and harvest (single > Plasmid DNA (concentration) F 4
harvest, control cells) > Residual host-cell DNA e &
UL s > Bacterial endotoxins b
Final bulk > Sterility
L Final lot (ID, Tests, Assay, Labelling) y
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GTP texts: ongoing work

Juonx

Gene therapy medicinal

products for human use (3186)
Definition
General requirements on:

Definition, Production
Recombinant vectors
Genetically modified cells

e Plasmid vectors for human use

* Bacterial cells used for the m:

Adenovirus vectors for human u:
Poxvirus for human use

- the Production of GTMPs

= Recombinant vectors (including GMBCs)

. enetically modified cells

tically modified autologous human cells

' Y)-associated-virus vectors for human use
ytic herpes simplex virus for human use
N 2/ information on gene therapy
i/ products for human use (5.34)
nid vectors for human use

Adeno-associated-virus
for human use

human use

of plasmid vectors for human us

vectors

Retroviridae-derived vectors for

cterial cells used for the manufacture of

“pvlasmid vectors for human use
Genetically modified bacterial cells for human use
Adenovirus vectors for human use

Xvirus vectors for human use

Imﬁi 5.14 envisaged to be replaced by the new texts

..etroviridae-derived vectors for human use /

Revised from 5.14
New sections

References in 5.2.12 to be adjusted

&‘.9

COUNCIL OF EUROPE
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> Great interest raised in Pharmeuropa

> Finalisation ongoing

\_ Finalisation ongoing /

> Dedicated event envisaged upon finalisation

S\

EVENT
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Thank you for your attention
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EDQM Newsletter: https://go.edqgm.eu/Newsletter
LinkedIn: https://www.linkedin.com/company/edqm/
X: @edgm_news

Facebook: @EDQMCouncilofEurope
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